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Too shove illustration (iam phetograph) to. dedgned. te ehew the worprising reduction in boli and 
wight Uist has teen effected by printing the soe lneyclopesdia Briiannine ith hin lodia paper diatead of os 
beretobere, in ordinary ponk paper. The volun printed! a ordinary paper fa J inehwy i eee lienight 
pounds W conewsl, thatentodia paper bit { inch is thieicsesn fweignt 3 podnds Wounded). Both ae gortettmd 
thom the gue pete and are (demtion) ip contents. . 


- éelicr from the formar Fuster of phe AURA Aces Hoptiet Chuerk, New Ford, tie Aen CH PLES 

| AACA, D> “Tt in a jor. WwW eee ond feel pod “bowls the sew Enevelopersdiq Britannica, “The 

\)  SBange from the ponderous, dorlddiing volumes of the past ta this charming India paper sue 

a] vepoestents aithing les thin an inepirntion of jreniva, The Rrtannica wie a merle ial alltererin einen 
| tin a book whith one Gahes down fur the ure plore oof renting i” 





ELE employment of India paper, the use of which has hitherto been restricted to the 
printing of Bibles and small volumes, for so extensive o publication as the new Encyclo 
peedia, Britannica is a revolutionary departure. It is characteristic, indeed, that the boli 
sugrestion (oO use Incin paper for the printing wf 29 quarto volumes, each containing 1000) pages, 
should have proceeded from the Awieria! S27, concerned only with the thought that, in. the 
traditional form of cumberscme Volumes, the new work might not be used as hecquently ane 
‘horoughly a its merits deserve, Previous editions of the Eneyclopedia: Britannica were open 
o the objection that they occupied a great deal of room, and that their bulk and weight 
| rendered reference Iaborious and reading wearisome. 
The Employment Now, instead of sitting. at a table, or fequiring the 
i | support of a stand, the reader who uses the India 
‘of India P aper paper impression finds a volume of the Encyclopadia 
3 Britannica light endugh to hold in one hand os he sits 
back at his eose, while the flexible leather binding permits ‘him the convenience of doubling 
the volume back sp that it is no more troublesome to hold in the hand than an upen novel. 
To read an Encyclopedia is now a temptation, not a task, The experience of more than one 
purchaser af the old Encyclopedia Britannica has been that, while its contents were satiefuctury, 
4 certain physical laziness and shrinking from handling the cumbersome homes - made 
the occasions on which he referred to them disappaintingly, unexpectedly rare. For no book 
is better calculated to remain in constant use than one which holda between iis covers a 
description of the whole world, of all its activities and accumulated experience. Tho obstacle 
was a purely physical one, und it disappears with a change'of material, 
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A BOOK WITH A 


purchased the new Encyclopucdia Britannica the 
work is frequently referred to as a ' necessity,” 
or a9-“ indispensable.” ‘The words are used, withent 
any sense Of exaggeration, a8 appropriately conveying 


T the letters received from those who have already 


the Vulusble nature of the service performed hy a 


resotrce to which the reader may confidently turn for 


accurate information upon any subject. Other books. 


appeal only toa certain class of reaclers—and to them, 
pethaps, but for a short while, of on certain OCcIisiOnE, 
or only in part. The sew Encyclopedia. Britannica, 
on the other hand, appeals as a permanent possession 
to every kind of reader. It isa device such as no one 
would willingly be without. Tt is useful to is pos- 
‘sessor at all times and in every part. Tn order to 
arrive at an catimate of its: usefulness, indeed, one 
would have to calcalate the sum of all the occasions 
upon which the possession of information is preferable 
to the lack of i : 

The great advance which knowledge has made since 
the first edition of the Encyclopedia Britannica ap 
peared has been effected by specialisation, and the 
multiplication of special studies renders the Encyelo- 
' fritannica mote of a necessity today than it 
nas ever heen at any previous period of its existence. 
Even the best read man ef our day must constantly 
find his information wanting, save in respect of some 
field in which he is a specialist, and it ts only to a 
specialist in another field that he would care to apply 
for the information of which he feels the need. It 
might have been thought that a century of ever-growing 
specialisation would have produced a generation whose 
interests were narrow; but whatever other charge may 
be brought against the times in which we live, it can 
hardly be said that, aaa community, we are not alive 
to the interest of a great many different things, 
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UNIQUE MISSION 


Complete sem of the Encyclopa 

Britannica (of which more than 35,000 
copie huve already bees aold) oro now 
ommng frum the binders uotlare avail 
aide for bnmediate applicants, on. pay- 
tient af G00 down, Admittedly the 





Pullest and test anthorlmtive work of 
reicrence in any language, the new Elev- 
enth Edition of this celebrated work com+ 


prises 3S voliimes of text, containing 44,- 


1000),000 words, 40,000) artiches, 7/00 text 
(ustrations, 40) foll-page phites, 600 
maps Volume 2 isan Indexto the wholn 


work anvil contains 500,000 references. 


£300,000 ($1,500,000) has been the cost 
of preparing the new edition, a® against 
£100,000 in the cane of the Ninth. ‘This 
$1,000,000 fociudes the cont of illostia- 


‘tons, mug, typesetting, and the making 
of ele : 


ne ek ype, ce well ae payments to 
editor arul contributors; bat it doce nat 
include the caste of production, # 4, 


pauper, printing, leather, binding. Hy 


comtnon coneant of acholarm ond critics, 


in the present iseup—a tradition which In 


ten siceesalve and successful editions 


during dhe past 140 yeors bes made the 
nutes of Britannica a household word for 
the highest Ideal of a work of reference 
The service which it pezforms, alone of 
all bogkes, is te deal fully anil adequately 
with the 


| Aggregate of recorded knowledge, not 


in the sense that it ls the posmesnion of 
scholars of any ane-couatry, bot an the 
rene that echolarstip Joncas eo national 
ity, and that a truly authoritative work 
of universal reference can only be pro- 
duced by co-operative effort on the part 
of -wciters without regard to country. 
‘The contents of the gew Mnerclopundia 
Pritannica represent the work of Lf1X) 
secialiat anthortian, my. at action, anid. 
practical experts in 21 countries (inclod: 
ing 2 Amesicans}—by men whe are 
identified professionally or by experience 
with the progress of learning, toscarch 
and achievement, and who may be end 
ta have penotedd in their avibeities to con 
tibute to thisnew edition, Tt is thoze- 
fore a work of 


CAMBRIDGE UNIVERSITY PRESS, 35 WEST 32d ST., NEW YORK 














Conmopolitan scholarship to a degree 


never before toilieed, An Amencan 
editorial athice was established at New 
Vuk, and the ‘editom drafted iz ‘con. 
titatant to a far larger extent from 
America than fry the cove of any previons 
mene Tecauie of the simultaneous plan 
ef Hs eilitorial execotion, by which the 
comtivatorm were all at work af the same 
time, the SS rolames of text ane of pract- 
cally even date (HMO) throughout. 
‘While ite authority in matters of con- 
troverey ie virtually that of © 


‘ooUree, op now edition ia at the aume 
time a work te which nothing af human 
interest in allen; ef dele mnt coerpthing 
‘et com possibly inte er cece 
mumler via cradiord community. 


Age oon-failing and ever-reody treasure 
for ihe general reader, and ake a an 
‘ethaency instrument of unparalleled con- 
venlenoe of ntpesreace. Fe five quick referntice 
or eeatch, the Eneyclopodia 
Britannica bo kee close mess feself more 
over, the mom modem plain upon whith 
the eilltorial contents were dealt with has 
tude it of greater. value than ever before 
to its pomessor To aunte still ohenter 
Facility in wa, 

The innovadon of printing che entire 
work on India paper (the standard 
material on acca of fue thinness, toogh- 
nes, opaquenes and fine printi: 

for the manufacture of nied ering Gar 
in which Gumpactness withowt sacrifice 
of durability is nesential) may be anid to 
hare multiptied a hondtediold the use- 
fulness of the book a¢ a general resontce 
ii the household, Th the India paper 
format (volumes of 1,000 pages being 
bat Linch in thickness) the whole work 
occupies only 2) inches af shelf room, 
ent the invctivicdital volumes can be beid 
in con hund without eh, ee | 


Sold try mull onty—The 


Uritunoica is wold diroatly dis “he ‘pobtic 


hy mall—sithout the Interrention of 
azenta or canvaassers, In onier that the 
reuler may be enabled to judge fer him- 
elf of iho value of tha work in relation 
to his own reyuirermunee, The Cambridge 
Univenity Pree has prepared an mlabo- 
file new. [niin puper proepectys (sex 
description on following page), 


ROYAL BANK BUILDING, TORONTO 





\DERED POSSIBLE BY A UNIQUE FORMAT 





VQ it comes about that the production af this 
truly popular book, which appeals to every 
class of reader as a desirable, an « indispensa- 

ble,” possession, has called forth such an orgaiisation 
of scholarly effort as no other book, however learmed, 
would have required. 

The new Encyclopedia Britannica, then, has a unique 
mission to perform in the activities uf the present 
day. To the due fulfillinent of this: mission, the 
physical form in which it now appears is caleu- 
fica to contribute not a lithe. The convenisner and 
compactness - gained by the employment of India 
paper is not to be regarded as one among many 
advantiges possessed by the new Encyclopendia Brit- 
annica, but rather as a quality which affects the 
value of the whole book, rendering every one of its 
40,000 articles of greater service. The Encyclopedia 
Britannica is net a book for occasional use, but for 


constint referee and, reading, and the convenionce 


of its volumes is a question of the more importance 
sinoe, b ‘the greater niimber of its pomscusoes, it will 
be used in hours of relaxation, in spare time when 
the day's work is done. It is-cspecially at such hours 
that the attraction of the matter contained in a bovk 
18 likely to be modified by the merely physical con- 
sideration of whether it is convenient and easy to 
read. In its novel form of slender volumes, light 
enough to be comfortably held in one hand while the 
reader sits back at ease in bis chair, the new Encyclo 
peedia Dirttannica terpts the reader, Whether he 
pursues some subject with which he already has an 
accqutintanee, or makes voyages of discovery in their 
pages: the volumes offer hima form of recreation not 

¢asily to be surpassed; and even in the desultory 
roading of such a book he 
may fairly feel that he ts mak- 
ine, without effort, a profit 
able addition to the day ‘se work. 
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| APPLICATION FOR THE NEW 
INDIA PAPER PROSPECTUS 


Full particulars - of prices, deferred pay 


ments, RRA bindings, togrther with | 


iB wyectue (ede photograph opposite), 
| il be sent free on applicativm to 


| ee LINIVERSITY PRESS 
(Foeevelogerdin Btitnaalea Oepartmeus} 

38 WEST Su STRERT . ... NEW YORK 

Ho THEMONT STHEET ... - BOSTON 


“Send me by mall the Inia Paper Prorpec- 
treiof the p1th Edition of (he Entycloparilia 


Ranamea. 
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TEW INDIA PAPER PROSPECTUS 
of the ENCYCLOP-EDIA BRITAN- 
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trations) SET 


FREE ON APPLICATION 


Among other topica the extracts in this Provagectins deal with : 


Th Worldwide Al ee 
bor Peace 


Audit lay of a Bich | 
The Waellest Troces of 
Mun 


Eesqit 
Palast | 


Eaplislon Wavrus 
re filens of SN urme- 


Prieitive Ameticens (ul- "Ths 


ite 
Trancmutution vf tle 
Lewmentés. 


Siocon Waerhare 


ffatherertlen! “Cheacy of 
Heradity {Mendelinm) 


Archavlogy end tut 
Tig howe torial 

Anton) Flat 

The Bellginn of the SUkhm 

Cromal furpery 

Ametaan Citi War 

Moddmn Trial her Alereey 

The Test cf Poetry 

The Trish Langage 

Pasteur 


Gol 

Muyss Memuins in Cen 
tad Acordes 

Tie tractors zee! Linolis 
wi the Usiecrss 

Gerqat Che ef ie World 
= Furia, Liendin, 5. 
Prtersburg end Mokling 

Heer to Duiid an Aviary 

seripscus = Beseertts be 


. Age 
The Gaiden Aes aol Fiar- 
The New Palemtlngy 


The Iodia Paper Ine 
; F 


Reeest P uiraaiabes | Lu 
Caluar Phiocplig 
Selenstific Siailp of Colaile 
Bere coma oF 

FE c 
ike 


‘The Puan Canal 
Vie While Sone Tord 
The American Jow 
Whe die Shy la Aue 
| Wieder of the 
Faitlint ) ethers 
Ts is tarage ef Abmemmal 


fe agree un Harmony 

CPi ne 

The ‘Twa Moet Ticiiiant 
one af Chem Ever 
Piaped 

ir ye ae Sule all 


Meuwhplloot! col Senile 
Dina 

(hanetteriaties af Aimer. 

eet Jobers 


THacnew en len of 
“Thee 


Fin 
Fpl Kew 


Warlare of Solence 
Agmat Lor 


The lodiegeemble Meee! 
Cizom)} 


ceitere Trbfees 
Alonbaliam 
Uilecarical Theory 


Ph earatd ef Aas = 
Wastern Crriliestion 

Gitek Hieters 

Files. feces of [Getrarce 
drome the Aatte lig L eatnaal 
te LL 


Agrees thee 

Pazaitic Dkepeees 

The Liwes wf the Salzits 

Liilero Methods uf 
Jeluing Wood 

Gola: Mhiaegenplty 

‘Pie Sarectore of dhe Store 

Modes pri het Ehip= 


S Wars : ." etmualiy ? 

jammin Art 

Aniitic SWincdeauria 

"The Eculativn thea 
Madan Pristed Took 

Teen of feo Who 

Adulieentell Tiweer 


Melina Cl a ay 
spain 8 Pygmies af Olga 
Japay's pte tale The Eatliew Carpet 
The Camera The Fiee Prieciples of 
liseie lee Architesmrz . 
The Firnt Agmerteas dock Peet Modern “Preutument ul 
Galvayniing a Corl (tere md Sols 
apanres Meta) Week: Viewed mel | ellTe 
oe airtel, Syed pie parva “Mouslerostee 
The: Charecter of Geter The i Principal Samrat ip 
dre Ube Chineut es uf Che Weel 


By 





Brittain BAe ApScoet woe fell pags 
nuys and ae erat of tne works 


2 
A 











“T have been carrying a Hamilton 
for the past eight years, 

and in twenty years | have found no watch that gives the satisfac- 

tion that the Hamilton Watch does.’’—comador c. Kmvithh, Chico & Alton RB, 


amilton LU Tutch} 


The Railroad Timeberter of. Are ater 
fram, hg ead y Pa arr, 





























Over one-half (about 56%) | | 
of the Engineers, Firemen, 
Conductors and Trainmen on 
American railroads where | — 
oficial time inspection is fq? ps, oe 
maintained curry Ham- / , ! 
ilton Timekeepers. 


it-tlee farm eeesel, We equip 
Hamilivn Watches wie i Be te ty 
BEmaritad Died ad ahuwi, 
Oli deal, Pj 









About four yeadrs aro 

Hamilton 12-size, a 
ine, durable, thin-model, 
ecriticman s watch wos 
introduced. “his watch 
equal in accuracy mod reélia- 
bility to the Lireer railroad sizes 
in spite of the fact that it is the thin 


[ 
14 or 


nest [etree 23 jewel watch 


: 
a 
ik 
§ 
mide in America. al 

Hamiiltens are made in all staind- 
ara # “LF if ee ‘fe i a, oe | Foawatches wall F jic— 
cording to moventent and case from 
536.51) ta S125. 00, 

Your jeweler can supply a 
Liamilton movement to fit your 
present watch case if you de- 
sire. Ask him what he knows 
about the Hamilton Watch. 


Write for The Timekeeper”™ 


This teat ta well porth heaving and 
an avin apainet the day when wou will wot 

ibovavwatch We eindiy seul jf ti 
aby one mtercvied im te purciase 
a Watch, 


HAMILTON WATCH CO.,  Dept.N. Lancaster, Pa. 
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“Hiention the Geopraphic—lt identifies you.” 





| When you select a bookcase that combines 
" the features of convenience, beauty and protec- 
tion of books, you will decide upon one of the 
many styles in 








Globe-Wernicke 
Bookcases 


| Rare editions and delicate bindings—as well as 
7 valuable books of all kinds should be stored in their 
& dust-proof non-collapsible units, because in case of fire 
each unit can be quickly removed to a place of safety 
with their contents intact. 
i" Glebe"Weenicke Units are made in many different styles and 


finishes to harmonize with appropriate interiors Tor home, club 
and public Hbraries. 





Carried in stock by nearly 1,500 agents, but where 
not represented, we ship on approval, freight paid. 
Complete catalogue, lavishly Wlustrated In colors, ales liste of “The World's 


Beat Books” as compiled by such eminent authorities ae Hamilton W. Malle, 
John Ruskin, (annen Warrer, Dr. Eliot, Sir Jobs Lobbock—mailed on request 


dhe Globe Wernicke Co., Cincinnati 


Branch Stores: New York, 29042 Hrowd iny 
' Philadelphia, 102-1015 Chestnut St Boston, PI-a Federal Steeet 
Chicago, 201-23 So, Wabawh Apemiuia = Waoahingtom, J219-12o0 FP’ Sta, 


“Creozraphic readers may depend upon the integrity of our advertizers.” 








OUR WESTERN COUNTRY 


Ay <tathers of Promincuce 


My First Summer in the Sierra 
By JOHNS MUIR 


"Mr. Migr apert the sommer of rig cin slow wandering 
omoang the Sierra peaks The notes which hée took, anil whicl 
are repooduecd bere, give the beat nipremacnd of the mountains 
it summer that we have ever seen. . Everything ia recorded 
with eo qg“uch west that the reader eomes to dhare mothe en 
thiisisarns of this loves of ha fire The votume f= Whirstrated! 
with a large Heim ber wt Algir’s pencil sketetin . Hn acme fim 
reprloctins of phichoprragles Soe Proce Chrome le 


Thats. Bi) avs potion. 18 oe ba. 


Mr. MUIR'S OTHER BOOKS: 


Ghar Netingal Parke, Voith Uiuetrsiions. £1.75 wef) poedager, 17 ceicte 
jtiekens: Lhe Story ofa Dog. ii) cenis err, posingn, § cent 


The Spell of the Rockies [meas 
By ENOS A. MILLS es a | 
“AA noord ten) y LE aye feasting aml er; peel de Bcraptioh cl In ty ROCKIES | 


int the Reeke ninintains The book comprises tle 
TOOTS Of 2 senes of pursomal alventurte, some of which 
are thrilltie in the extreme, are) tha. comluried with aecurite 
inet vatiiend on thatiral history and the vivid descoption of the 
cenery, must take 9 strong appa) te any lover of patel 
lite Sproinghicld Nefohlicon, 

inetd from pietegmphe. $155 met > poet, $1.42 


Mr. MILLS’ FORMER BOOK: 


Wid Life on the Raeekies. (loitraies) from phitigaiili=n FLT ae 


Yosemite Trails 
. SMEATON CHASE 


“Thiet hook will bring to public onic in a very attractive 
wi donk hardly known teeny bit tla coat yomtureseumaur 
that will surely sieme vay beenine ip tealite Che rational pork 
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Who recommends the 
bonds you buy? 


Experience, character and facilities of the dealer should 
be your first consideration, If you select the right invest- 
ment banker, your investments are sure to be satisfactory. 


Advice Based on Knowledge 
The business of N. W. Halsey & Co, 


was founded on an idea — service. 

That idea has developed into an or- 
ganization covering all American bond 
markets and reaching into other countries; 
an organization that possesses the best of 
hnancial, engineering, accounting, and 
legal connections; an organization. skilled 
in the various departments of the business 
and which never forgets that its success 
has been due in a large measure to the 
policy of confining its recommendations to 
sound bonds only. N. W. Halsey & Co, 
accept no margin business and solicit no 
stock orders, but deal for their own ac- 
count in sound investment bonds. 
Continued Service After Purchase 
Every bond that ts recommended has 
first been investigated by their experts. 
Nor does service cease when the issue 
has been distnbuted. That would not 


constitute complete service. 


N. W. Halsey & Co. continue to deal 


in the bonds they distnbute, thereby pro- 
viding a loan and sale market additional 
to other markets. 

The organization also keeps | i touch 
with the property back of the bonds in 
the interests of its clients and its own 
reputation. 

It also endeavors to give continuous 
consideration to "he investment needs of its 
clients and from time to time make such 
recommendations as enhghtened judg- 
ment indicates. Bonds bought here are 
dependable and marketable investments. 


The Variety and the Return 


N. W. Halsey & Co. at all times carry 
in stock alarge variety of Municipal, Rail- 
road ancl Public Utility bonds suited 
to the needs of its chentele and making 
possible selections conforming to a scien- 
tific plan of diversification. 

At the present time bonds offered cover 
nearly every section of the country and 
range in yield from 346%, to 6%, and in 
tenomination from $100 to $5,000, 


Send for circular No. A,N. G4 Correspondence invited. 


N. W. Halsey & Co. 


CHICAGO 
125 W.. Monroe Si. 


SAM FRANCISCO 
424 Celifornia St. 


YORK. PHILADELPHLA 
all St. $421 Chestnut 31. 


We deliver bonds to all parts of the world at our risk 
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Phe WALTHAM WATCH COMPANY, of Waltham, Mass., 
Presents the result of its competition in all the leach hier exhibitions, 
national and international, of the world. 

WALTHAM WATCHES have in every instance secured gold 
medals and the Fiasr Prize. 


CHALLENGE! 
We Ofer the Following Waltham Watches in Competition with the World's Best: 
PREMIER ALANIS,” for men: the last word tn wafck-making. The 
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WALTHAM WATCHES have taken, more “'Class A certih- 
cates at the famous Kew Observatory in England than watches 
of any other make. This suceess is the more noteworthy, owing 
to the exacting conditions of this competition and to the fact that 
it 18 purticipated in by the leading watch-makers of the world. 
Wattruam Watcu Company, Waltham, Mass. 


Senil for booklet describing Waltham watch mihvorenia ood containing information of Creal vile fib SY oe 
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ADAM'S SECOND EDEN 


By Exviza Ruwaman ScipMore 


Autmor or “Java—Tne 
Esrifie,” “Win tits 


= | id 


[snotA. 


rP™ EYLON, the second Paradise; to 
6 Which Adium ted after the expul- 


A swrn, if literally one of the “sum- 
mer isies of Eden lying im dark purple 
spheres of sea.” Its softly bive mi: 
tains ree up out of the sea and belt 
themselves round with a broad bind of 
level, green lowlands, where crookul 
cocoa palms, with trunks askint at every 
angle. reel on swollen feet to the very 
beaches of yellow sand and beri their 
tufted heads to the voire of the sea, 
without which, it is said, they cannot 
live. 

One always comes mto Colambo har- 
bor at daybreak, from whichever quarter 
the ship sails, and the dawns freshness 
adds to the beauty of the setting and the 
clearness of every impression. Native 
catamarans, mide dugowt canoes, each 
with an outrigger Jog which keeps it 
level or afloat in any sea or surf, pursue 
each mail steamer into the protected 
harbor, and brown beys with their in- 
numerable black and yellow brothers are 
ready to dive for coins tntil their cheeks 
bulge with the accumulated small change 
of all natrors. 

Then Arah boys-climb straight up the 
iron side of the ship with Europe's 
and Colombe’s latest newspapers, ond a 
steam-launch puts one beside the model 


GARDEN oF THR Ihasr,” 
Jixmimisia Days tn JAPAN,” 


Loxc-Livep 
rec. 


"1 NA—TOE 


landing-stage, where England's might in 
the perae afl a pitk-faced British con- 
Stable muintams law and order in the 
crowds of chattering natives of every 
luv, clad in cottons of every strong color 
that can dare the tropic sun, 

A hard red roadway stretches away in 
far perspective, lined with white barild- 
ings, and the tableax and motion pic 
tures begin. Dig thatched carts drawn 
by splendid white bullocks and little carts 
drawn by tiny white bullocks; that trot 
like ponies, transport the brown folk and 
their Families off to their quarter of the 
town, and, if the deep verandas of. the 
me Cy. (Grand Oriental Hotel) be- 
side the jetty do not engulf one on the 
spt, the most modern jintikishas; with 
fat pnenmatic tires, waft one across the 
neck of land to the other great hotel and 
center of interest at the edge of the Sia. 
The pad-ped-pad of the runner's bare 
feet on the hurd red roads are the only 
suttricls, and there is no more motion felt 
than ina foating halloon, 

The jinrikisha speeds past the clock 
tower and the old fort and the new har- 

racka over to the preat freenswarel ot 
Calle Face, where the blue, blue sea 
stretches away unbroken clear to the 
Antarctic Continent, anid the long, lary 
surf of the Indian Ocean rolls in soft, 
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creatiy white lines over the Lright yellow 
samiis—ip to the bright red toad and the 
intense preen prass. | 

Every ship steps-for a day.at Colombo 
fur coul and water, mils, aod fresh 
stores : and all the earth—from East and 
West, from the Indian mainland and 
from the antipodes—ineet at these two 
preat hotels for midday curry and after- 
noun tea. All British folk know these 
two inns by their initial letters only, and 
in het countries mm Briton exerts: himself 
to their full syllables, using a shorthand 
language For all such proper niumes and 
titles throughout “the gorgeous. East.” 

Deep, dark-eved Sinhalese boys be- 
seech one to buy picture post-cards, old 
postage stamps, and match-box labels; 
and bearded Sinhalese in tight petti- 
coats and white jackets, a child's round 
comb set backwards on their hearls, like 
a reversed corunet, offer pilluw-laces ancl 
“ehicken-work” imelins, and pass trade 
messages to dark-eved women in dégol- 
leté white watsts, with strings and strings 
of bead necklaces on thar plump brown 
necks. 

The Moorman, the Jew, the Arabo- 
Armeman, the Malay, the Hindu, and 


the Simhalese jewel merchants and their 


touts beset and bewilder one with thet 
insistence. “lease come my shop.” 
“Tease boy my shop.” “Please see oreat 
sapphire.” “T show you big emerald.” 
“Huy the Ceylon moonstone, lady.” 
"Mine are bluer than his, tady.” savs 
pepe oa ! : ‘ 
No. 6 “TT only have the best stones im 
Ceylon.” savs No. 7. “Mine only have 
the ftrieness blueness,” says Xo, &B. 
*“Plense buy; Team peor man, lady,” says 
aiother, making pantomime of convey- 
ing rice grains to his mouth with his hn 
gers. _— 

Tf the victim escapes the besiegers on 
the Veranda, he only rans into the al- 
coves of shops further down the hotel 
fronts, or the blocks of Jndhan, Eur- 
mese, Chinese, and Japanese shors in the 
blocks beyond, Every day he sees the 
tourist. of simple faith tempted: sees him 
hagele and strogele and buy, without 
test or guarantee or any knowledge of 
his own, tubies andl sapphires, cat’s- 
eves, alexandrites. and emeralds. [np time. 


107 


the vier learns that their value is ¢x- 
actly that of eut glass. | 

lf he sits at ease for a moment, snake 
charmers squat before him and produce 
their pets like hanks of yarn from such 
little round! sewing-baskets as our grand- 
nathers used, and aoon rows of hooded 
cobras a up and wave ther heads to the 
squcaky lagpipe airs of their charmers. 
A stim boy doubles himself into a bias- 
ket, cack= his head, and) the lid is made 
fast with ropes and the elders thrust 
awords through and through the bosket. 
The hid ts lifted and the boy emerges 
siniling, while the next juggler plants 4 
mango seed tinder a bit af elath, and, 
when it has grown and pushed the cover 
high from the ground, one sees the plant 
with thick rustling leaves still mounting 
before one’s eyes as the grower carefully 
carestes it, 

The native town of jong hor streets, 
with tiis¥ tram cars, lined with untidy, 
woee-white,. near-white honses, frescoed 
with betel-juice stuns, 18 not pichuresyute ; 
anid for interesting drives one goes to the 
old Cinnamon Gardens and the new park, 
with its great hanyan tree | see page 12), 
anil gees the treasures of ancient art, the 
jewels, ond the weapims at the mise. 
Me drives or takes tram for seven miles 
along shore to Mt. Lavinia, once the 
manne villa of the governors, then the 


home of Arabi Pasha, the Egyptian po- 


litical prisoner, and now a. favorite hotel, 

In leafy suburbs there are dixzzling 
white cagubas, or relquartes, and flower- 
scented temples, where the Bryrldhist 
priests wear the Sune yellow robes, with 
heared shoulder, and teach the same pure 
tenets as when Asoka, the Indian Em- 
peror, sent his son atu] daughter as mis- 
sionarres to convert the island prenple- 
Priests come from other Pudithist conn- 
tries to study the southern version of 
the creed! at the Oriental College in Cr- 
lombe. 

In the early days of Portuguese and 
Duteh trade only the parts of Columba, 
Galle, Jaffna, Trincomalee, and Datta- 
coloa were known to Europeans the ferce 
Sinhalese chiefs holding the hill country 
against all invasion. When the Enplish 
drove the Dutch out, in 1796, they soon 
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pushed their way to the hills and took 
Kandy, where the native kings and 
princes had Tived in on earthly paradise 
for more than four ¢entities, their pal- 
aces and temples having strange Euro- 
pean resemblances becanse baile by Por- 
higuese prisoners of war, (Por map of 
Cevlon see elsewhere mm this number) 

The railway climbs the 73 miles From 
Colombo to iandy, ond rises 1.680 feet 
above the sca in three hours, and the 
transitiin, from palmy subirbs and 
seaming coconut plains to the cool, tea- 
covered hills is as complete as agreeable. 
White station-houses ate hung over with 
blooming vines and hedged wath tall ero- 
tone, hihisens, oleander, ane lantina,, ancl 
the chattering, good-huriored people 
crowd) off andoon the trains, bev green 
coconuts to drink and betel nit to chew, 
and make travel a joyous holiday uffair. 

One traverses. an eniless level) plain, 
Where vast plantations of covoa pales 
and miles of banani farms supply those 
first necessities of life to the Colombo 
markets, Down in this low country is 
the Hoeneratgods botanical experiment 
station, where several varieties of ribber 
were tested] 35 vears ago, Since then 
the planters: have taken mp robber cul- 
tore with such energy that rubber, which 
ranked after te’, cinchona, and ocr 
products, is mow first, and may soon 
exjttal Erazil's record. 

A robber exhilition was held in Co- 
lombo tn 1907 to stimulate. planters’ in- 
terest, and a9 firat robber auction in ota, 
when 185.000 acres stovx! planted to rub- 
her, with $5,000 acres in bearing. Since 
that vear twice as many acres have been 
peated to Para robber. tea and coffer 
Imishes have been uprooted to make place 
for Ficus olastica, and in ant the export 
of 4.065.180 pounds of rubber doubled 
the Gutpot of the preceding year. 

The great boom in’ robber and the 
wild-speculation in tibber shares i 1909 
ind 1910 sent mnmimerable investors to 
Ceylon to look over their spasmodically 
acquired properties, which, added to an 
tmustial flock of tourists, tested the ho- 
tels of the island far beyond their ca- 
pacity. 
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KANDY, THE CATITAL OF EARTH'S 
PARADISE 


Fifty miles ont of Colombo the tmin 
begins to climb at a gradient of + foot 
in each 45, and in the wext t2 miles the 
Whole rise of 1,680 feet te accomplished, 
the air growing enoler cach moment and 
the view ranging further aml! further 


mt across valleys of terraced fice fields 


amd hills striped with tea bushes. 

Kandy is rightly the capital of the 
first earthly paradise tnder the English 
crown, # place so ideally beautiful and 
picturesiyoe as to seem bet a series of 


drop ecurtams. The heart of the town 1s 


the great stone Walled tank, ar artificial 
lake. which is ¢nctreled lw a rodd shaded 
by magnificent, overarching trees, and 
along that road by day and night passes 


a fmnorama of native life that continug- 


ally fascinates one. Lean brown priests 
from the morastery on one side of the 
lake are continually passing around te 


the Temple of the Tooth on the opposite 


shore, swathed in graceful yellow dri- 
‘ainsi one shoulder bared and the lane 
holding 4 scoop af talipet tilm leaf or a 
vellow umbrella to ward off rain or aun. 

The Sinhalese men, in their straight, 
tight combeys, or skirts, of bright colton 
stuffs, look as if the populace were all 
entered fora aack race; but this. hobble 
skirt-is as old as the dhoti of India, the 
sarang of Java and Malay cetmtrics. and 
it is so suited to the life and the climate 
that for centuries to come they will con- 
Hine to wrap themselves tightly in platd 
tablecloths and walk with difficult steps. 
The European white jacket and their 
Own tnd tortotse-shell comb are worn 
by all Sinhalese men above the coolie 
class (see page TET). | 

The sooty black Tamils, who inhohit 
the fertile lowlands at the north end af 


Cevlon, and who come over from the 


Tndian mainland by thousands to work 
on Ue plantations, are given to bright 
fe) and owhite draperies and totbans. 
an?) their ween folk ancl tiny children 
are loaded with silver jewelry. 

The Arabs and Moormen run to 
orange and to paids of red and vellow, 


‘so that everywhere, in the dazzling sun- 
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shine and against the intense green foll- 
age, one has moving pictures of color 
acl Light. 

The Sinhalese women, with their bril- 
liamt eyes, nite teeth, gentle manners 
wn smiles, are most attractive, and woth 
the tight comboy they wear a tight-ft- 
ting basque, lace-hordered aml decollete, 
evidently of Dutch atieestry, which gives 
ther a Festive dinner-party air from: siun- 
rise to miinight, They wear necklaces 
by the doten, gol] beads for first-choice, 
cor beails that Jonk like gold, ancl Vene- 
tian glass beads like unto all the gens 
that oo well with bronze skins (p. 113). 

frais the Tamil women whe are loaded 
With nose rings and arnklets, with rings 
on their fingers and rings on thetr toes. 
The Tamil dancing girls, loader) with real 
jewels, are matched by the Tamil pickers 
in the tea fields in tinse] and brass and 

THE SACRED TooTn 

Chief object of interest at Kanrly is 
‘the temple or palace of the Sacred Tooth, 
a relic of the body of the Ruddha, which, 
after many wanderings. in India, was 
sent to Ceylon for safe-keeping carly i 
the 4th century, It was the prize of 
many wars, and once carried aff by ma- 
rauding Malabars, was recaptured and 
brought hack ta Ceylon in the rgth cen- 
tury. The Portuguese seized the tooth 
in the ith eetitury, took it to Goa, 


burned it, pounded the fragments in a. 


mortar, and seattered the dust to the 
winds from a boat at sea. | 

That tooth ceased te exist, but the 
Ling had anew one mare ef ivory. large 
and strong, 20 times the size of any tooth 
anv mortal saint ever had in fis head, 
and fuilt this, Dalada. Malagawa. or 
Patuce of the Sacred ‘Tooth, up in the 
hills, where either marauding Tarts 
nor white buccaneers could get the molar 
away, Again and again, as wars were 
waged with Portuguese, Dutch, and ih 
fish, the tooth was spirited from tte pat 
ace and hidden, but since mrs it has 
reposed in peace and safety under the 
British flag, [tis taker ont once a year, 
at the time of the great festival and ele- 
phant paride at the full moon of August, 
and is shown te crown princes and) visit- 
ing potentates with great ceremmny. 


silver, gold, and carved ivory. 


Wy 


There is an imposing white entrance 
beside the lake, and trom the fret come 
beat at sunrise until the Inst service af 
sutiset, one sees priests and people cross- 
ing thé bridged moat and disappearing i 
the white archway. A cloister surrounds 
the saa stome-paved court which holds 
the real Shrine, a two-story building lav- 
ishly carved and gilded! am! surrounded 
as with a picket fence with spiked irons 
for the votive candles: Travs and Ixis- 
kets at Howers overflow at the entrance. 
where the tlower-sellers sit ali dav dis- 
posing of their heavily scented jasmin, 
frangipannt, gardenia, an) oleander gur- 
lands and lense blesserne. | 

[IMMENSE STORES OF JRWHLS 

The worshiper, having cleansed lieart 
and hands and feet at a fountain in a 
corner of the cloister, brings hts canes 
and his tavs i flowers and waits ietil 
the priests swing open the heavy silver 
doors, set in a tople frame ‘of beaten 
These 
precious gates admit to a coal white 
vault, from which priests and peaple 
crowd up a Rarrow stairway to another 
small antercem, ant thence through 
another silver decor, This inner sanctum 
has a silver floor, and silver tables stand 
before the great jeweled bell of a reli- 
quary which is protected by o glass par- 
titi reaching to the ceiling. 

This golden dagoha covermg the sacred 
tooth is but the seventh outer coverime, 
cach one mere richly jeweled than the 
others and festooned with strings of pre- 
ciems steries, AC peutock spreads a tail 
of rubies and emeralds, antl frot it 
hangs the great Randyan emerald, three 
inches long ard two inches deep. Below 
that hangs an amethyst two inches long, 
and the reat of the casket is thick with 
gens, “The innermost cover 1s. almost 
solidly crusted with nibies. 

Besides these in sight, the teniple owns 
great stores of precious stones, and 
Peres the elephant caper sons there is 
one great headpiece for the Tooth’s cwn 
atimal which holds a cat’seve of heroic 
dize, the kurgest known. 

The breath of many people, the heavily 
scented gir, and the smoke of myriad 
exulles keep the glass partition ae 
dimmed and clouded that one gets slight 
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SIN HALESE CHILDUEN: CEYLOS 
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impression of the surpassing splendor uf 
this jewel show. While the strangers 
vape at the treasure beap, the guardians, 
dressed im old handyan costumes— 
iinchy skirts, short jackets, and faring 


tithans—huve swept awiy the offerings 
of the last ceremony, and the worshipers: 


advance ecstatic and kneel to lay their 
heaps of white flowers on the slver 
tablea until they overilow and the alver 
floor is piled deep with blossoms anid 
garlands. ‘The grantlest guardian of 
them all extends a gold tray is large as 
a table top, on whiely the alien's offering 
of a dilver rupee looks tio larger than an 
atta OF & pick. | 

I the octagenal Hbrary overlook 
the lake there is a great collection o 
sicted! books, old Pali texts written on 
strips of palm leaves and bownd mn covers 
ot carved ivory, ebony, and sandalwood, 
beaten silver, und geld. There 1s also a 
great literature of modern Buddhism by 
western writers, . tuddhist priests from 
Buring, Siam. and Japan come to study 
in this library, and all thowe strange Oect- 
dentals whe have adopted the Buddhist 
faith—Colonel Olcott. Madame Mavat- 
sky, Allan MeGregor, and Mrs. Mesant— 
have left their names and taken imstriuc- 
tion bere, although these rather intelli- 
gent and scholatiy Kandyan priests smile 
and shake their heads at the mettion of 
mahatmas: yogis, and all the hocus-pocus 
of the thessephist offshoots of the north: 
ern school, 

There is preaching in the temple and 
chanting: of the sacred Teoks on cach 
iieht of the full nino. On the full 
moon nights of June, Inty, and Angust— 
the anniversaries Of the chief events in 
the life cf Gautama Buddha, the Great 
Remmemtion, the Great Enhghtentnent, 
and the entry into Nirvana—there are 
eredter. services, the August festival last- 
ing for a fortnight, with elephant pri 
cessions every night. 

1 went one full-moon night te the 
services In a new temple deep in a dell 
off Lady MeCarthy’s Road, at the far 
end of Kandy. The people were coming 
anid pone all night long, and there were 
stalts for the sale of froits, rice, and 
drinks at the gate. Children ran about 


and played in the temple courts or slept 
on ther motiiers’ knees. 

A eircle of priests ant in an. inner 
danctuary and between dark and. dawn 


chanted the whole textof the Tripitikas, 


or “Three faskets™ (of wisdom), relays 
of yellow-roled celebrants succeeding 
one another every two hours. They 
chanted in deep, resounding voices, as 
steady and continuous. as the roar of the 
surf, without break, quayer, or praise, 
sitting metionless for each two hours 
turn, In this same way Buddhist priests 
have repeated the sacred texts every full- 
mcon tight for 25 centities, the oral ver- 
ston passe] onand kept pure m this way 

The drives and walks around Kandy 
are criongh to occupy one for weeks, 
One drives to far temples-on picturesrpice 
hills and pinnacle rocks, to tea tstates, 
to the Botanical Garden, and te the river 
hank every afternoon to watch the tem 
We dlephants enjoy their bath and a 
water carnival, New roads are always 
being made, and Lady MeCarthy’s Read, 
Lady ‘Gerdon’s Road, Lady Longden’s 
Drive, and Lady [Make’s Dive are 
named for aa many chatelaines af Gov- 
erent House, whe interested them- 
selves in developing the beauties of 
Kandy, Lady Herton’s Walk is more 
fascinating than them: all, amd! strikes 
straight up the forested! hillside Lack of 
the Kine’s Pavilion into an enchanted 
jungle, winding far around on the hills, 
with views out und down on the lake and 
the town, | if 

The Peradeniya Gardens, four miles 
WIL, prceene every beautiful and useful 
tree, plant, and flower that will grow in 
this ideal chmate of eternal June. One 
walks in waotwlerland down one avenue 
of-mant ribber trees, Sate another of 
royal palms, past groupes of talipot, pal- 
mira, and sairing arecn palo, gigantic 
fins of travelers’ palms, clumps of giant 
bamboo scating a lumeired feet in air, 
etoves of nutmeg anc cinnamen trees. 
ponds of victoria regia, thickets of tree 
ferns, rats of ble midescent: ferns, and 
long borders of sensitrve plants. 

The orchid-house delights one, with all 
ite lndreds of baskets and pieces of 
messy branches laiging in the open air, 
only tat awnings sheltering the treas- 
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SAM PUD TREE: PY ADENIVA GARDENS, KANDY (SHE “MAGE: T27 ) 


"The Peradeniya Gardens, four miles sway, present every bepuiifel and oserul tree, plant, 


stl Gower that will erow in this flea! climate of eternal Jone, One walks in wonderland 
down ane aventie of gant robber trees, alome anether of royal palma, past groupe of taltpot, 
fcr, aa] e| irime rec piel en i, POEL aT fais i ravi ere red (TTS; clamp Op guint hain 


wort i hundred! feet invair, grovee of nutiney ond chmanmon trem, pores of elcloria Tea, 


thickets of tree ferme, mats of blue irideseent ferns, anid long borders of sensitive plants 
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ured anes that hide in the farthest and 
darkest jungles. ‘ 

A bare tree hanging: full of strange 
black fruits proves to be only the sleep- 
ing place of a colony of “flying foxes,” 
or huge bats, that fly by night and at 
sunrise grip a tree branch by One foot, 
fold their 24-nch-long wings, and, hang- 
ing head down, steep the whole day away. 


THE POUTPHINTS OF BLA 


The railway carries one up to ITfatton, 
4,14 feet above the sea, in the next 30 
miles, into the heart of the olilest tea dis- 
trict, that wae a vreat coffee district be- 
fore the blight of 1870 rmiined thot great- 
est industry of the island. There t¢ a 
splendid view of Adams Peak from Hat- 
ton, and one may drive across the hulls 
ali striped with round tea bushes, shaded 
by erevillea, or rubber troes, anil follow- 
ing the banks of the beautiful Maskeliya 
reach the foot of the peak, Ther comes 
x few miles on pony or chair, and after 
that seriows climbing the last part a stiff 
pill ap over sheer rock faces by the aud 
af heavy iron chains that have been there 
for ages. ‘There ts barely room for the 
tiny tetnple over the sacred footprint of 
the Buddha, 7.353 feet above the sea. 

Believers of three creeds have made 
the pilgrimage anil met there for cen- 
tities without any dhseerd or such un- 
ceemly behavior as when two sects of 
Christians meet in ferusalem. All aim to 
reach the stromit at Sunrise, when the 
great shadow of the peak 1s thrown upott 
the sky ay at the Brocken and the view 
ranves far over Ceylon and to the ocean. 

The Buddhists believe that Gatitarma 
Buddha, who carne to Ceylon in a storm 
cloud, landed on this peak, and: they 
celebrate that event every April, with the 
elaborate footprint in the solid rock the 
sufficient proof. The Hindus, or Tamils, 
believe that Siva stand there on the sam- 
mit when he stirred the «ea with his tri- 
dent. The Mohammedans believe that 
Actua once stood there, and the Catholics 
have tradition of St, Thomas having vis- 
ited the peak. 7 

From Hatten the railway climbs an- 
other thousand feet in a tim of 20 miles 
throngh a continuous tea district, all the 


hills cleared and planted in orderly rows 
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of bushes, guarded by their attendant, 
thin-foliaged shade trees, and: 50,000 
acres of tea bushes are always i sight 
from the train, . Tea will thrive every- 
where from sea-level to 7,000 fcet, but 
the best plaritations are between 2,500 
ani 4.500 feet abxive the sea. 

All land above. 5,000 feet i now te- 
served as crown forest land, and ebemy 
and many valuable woods are being re- 
planted after the centuries of spoliation, 

At Nanuy Oya station one changes toa 
primitive, bone-breaking train of tram 
cars, the toy cats, and the absurd little 
vehicles jolt and runible and threaten to 
buckle in air whenever the brakes are 
applied. The busy littl engine pants up 
another thousand feet in the four miles 
and aands one at the great upland resort 
of Nuwara Eliya, “Nurelya"—as our 
English cousins shorten it in pronuncia- 
ton, 

This most ideal summer resort, 6,210 
feet above the sea, offers one grate fires 
every evening and morning and Iankets 
every night, and meanwhile flowers 
bloom with California profusion in the 
many heartiful tungalows that surround 
the wide ellipse of a level valley, where 
club-houses, a racecourse, and golf links 
minister to a Briton’s necessities, The 


‘Governor lias a summer home; there are 
hosprtals ard Samoans. 


At the mouth of the valley lice the 
Hakealla Botanical Garden, Where one 
seca the most wonderful tree and all 
other ferns in this chosen region of. tree 
ferns, The huge fronds show on every 
hillside and in every sully, and they 
user to he the faverite food of the herds 
of wild elephants that roamed here and 
nipped out the juicy but at the heart of 
the fern, | 
The wardens command a mapnihcent 
view, and over a great amphitheater of 
tea-clad hills and valleys and straight 
across on the appesite hills show the gal- 
vanized-iron Sheds, where some 1,800 
bale and hearty, strapping, big Boer pris- 
oners were fed and fittened In Wileness 
for more than a year after their surren- 
der in Sowth Africa. The slow Smbha- 
lese brain could not understand that ab- 
surdity, for in their wars they cither 
knocked their prisoners on the head, 
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brayed them in mortars, or tortured them 
in gentler ways, or set them to work 
buliding palaces for their captors. 

The best excursion from Nuwara Eliya 
is to the summit of Pidurutallagalla, or 
“Pedro” for short, which rises from the 
cther side of the golf links a-steep 2,000 
more feet in the:atr, The strenuous ones 
walk up a well-chosen path, with benches 
at the best lookeut points; the wise con- 
serve their wind by riding. in rickety 
chairs, and the start is always made be- 
fore daybreak in order to reach the sum- 
mit at sunrise, | 

It is an enchanting trip at dawn up 
through the forest of rhododendron trees, 
bearing many orchids, with thick mosses 
and hanging mosses glittering with the 
heavy dews. From the cairn on the open 
summit (8.206 feet) the eye sweeps over 
mountain tops and grecn hills down to 
the lowland plains and the sea. Adams 
Peak lies below one, and the hazy ocean 
lies around the great -clief map. In a 
few minutes the distances and the low- 
lands are loat in the heat haze of the day. 


WONDERFUL, RUINS AND CAVES 


Cme of the most beautiful drives in 
Ceylon is the 12 miles from Kandy to 
Matale, and thence on down to Nalanda 
and Dambool, at the edge of the low 
country that constitutes the northern half 
of the island, Every hill is striped wath 
tea birshves, and avenues of pepper, tarma- 
rind, and rain trees shade the pertect 
roads that pass cacao plantations by the 
rik. 

One stops dutside Matale at the Alu 
Vihara, in the shade of and hollowed out 
in the ledges of a most remarkable group 
of detached rocks. There is an image of 





the sleeping Buddha some 18 feet long. 


and it great footprint in the rack, In go 
B. C. the king conveked the assemblage 
of priests and bade them reduce to writ- 
ing all the teachings of the Buddha, 
which up to that time had been handed 
down orally, the convocation of priests 
ih every rainy season repeating the teach- 
ings day after day in unison, and in that 
way keeping pitre the version brought to 
the island by the missionary prince Ma- 
linda, son of the Emperor Asoka, the 
Constantine of Buddhism, 
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At BDambool, Go. miles from Kandy, 
there is a great outcropping Of gniviss, 
which slopes steeply upward for Goo feet 
on one side and rises a5 a-sheer precipice 
from the pliin on the other face. An 
undercyt ledge near the summut of the 
rock face was availed of 2,000 years. ago 
bea hennit, ands fugitive king, when 
he sheltered in the cave home, later ful- 
filled his vows: and excavated a vast 
chamber in the rock and two smaller 
caves and richly endowed this religious 
establishment, ‘There isa fortified gate- 
Way as entrance to the high terrace of a 
ledge, which holds a bell tower and a bo- 
tree, 

In the large cave cathedral there is a 
lieroie rock-cot mage of the Buddha 


standing «nm the long altar table of Tiving 


rock, atul 53 seated images meditate im 
the moist perfumed air, 

A central dagoba i= cut in one piece 
with the solid floor, and the rock roof 
aid inner walls are pamted with religions 
subjects in a strangely broad and simple, 
almost primitive, style that one would 
not be surprised te find in an old Tuscan 
monastery (s¢¢ pages 148 and 149). 

The procession of saints, cach with a 
golden nimbus, would be recognized as 
the work of a brother, had Giotto or 
Cimabue ever come to Dambool The 
fronts of the caves are closed in with 
walls, and the small shrines have dirty 
Nottingham lace curtains, tawdry orna- 
ments, and greasy brasses that greatly 
detract from the impressiveness of tlre 
place, . 

From the summit of Dambool rock one 
sees only level. jungle ta north and est 
anid west, Sigiri's rock fortress rising like 
a lighthouse from the unbroken green." 
There are 40 miles of level carriage road 
between two walls of foliage, with only 
a dreary village here and there, all the 
way to Anuradhpura. The plains seem 
hot and steamy to one coming down 
from the cool air of the hills, and in the 
old posting days we had to leave Matale 
before daylight to accomplish the 7o-mile 
drive at dusk, changing horses six times, 
Now, with a railway direct from Co- 
lombo, one can pet there in six hours, 


© See orticle “Archeology in the Air,” in the 
Naviowat Gaocearnic Macaztse, March, 107, 
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chronicling Sinhalese history at the one 
monastery down to the time of the [rit- 
ish comquest, 

The sacred) Bo tree has always been 
an object of reverence and pilgrimage, 
and it never suffered during the many 
wars atid invasions, It stands ina large 
enclosure with an entrance wate, anid 


lhoms up a mountain of dancing, dark- 


Triple terraces, or altar-tables, sur- 
round the mighty trunk and protect the 
Tree of Wisdom, as at Buddh-Gaya, 
from the extraordinary offerings of the 
faithful, A legion of wanderoo monkeys 
live in the tree and suleist on the fruit 


green, e tering leaves. 


and flowers and food-offerings of pil- 


grins, Langu brown ptiests receive 
more solid contributions aned permit Bar- 
mese worshipers to daub ochre and gold 
leaf on the wulls, 

A grove of its descendants surrounds 
the original tree, and each shining, heart- 
shaped leaf, with its long, tapering, ten- 
dtril, perpeniay spins and trembles on 
its long foot stulk—trembles in reverence 
for the one who beeame the Buddha be- 
neath its branches. Each leaf tsa prayer, 
n sacred talisman, and pilgrims prostrate 
themselves before a fallen leaf and rev- 
erently hit and carry the treasure awhy, 

When ? weit back to the tree, late on 
a rainy. November afternoon, to gather 
more of the great leaves—which ore two 
antl three tines the size of the leaves of 
the Buddh-Gaya tree—only a mite of a 
Tan! horse-boy from the resthowse wont 
along. The treops of monkeys fled from 
the tables of ‘offerings to the tree 
branches and sat there staring and gib- 
beeritige. 

When I stouped to pick wp a leaf they 
dropped to the terraced altar. When I 
moved they meved, dropping down and 
down, alighting on the stone flags so 
silently on their pueumatic feet that be- 
fore one could realize it the court wus 
fall ef mouthing apes that swong threat- 
ening arms, a they hopped nearer and 
nearer, until fight was best, 

When Anuradhpura wis a city meas- 
wring 1 miles from north gate to south 
gute, and there were 11.000. howses on 
that one street, there were palaces and 
temples and monster dagehas to match; 
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and, after being tazed in 
several wars it attained its eg! 
rath century. At that time thes 
lese overran southern India and: cart 
their victorious excursions as far as 
Cambodia; but when the ‘Tamils retah- 
titted, a century later, the whole of north- 
em Ceylon was laid waste. Cities were 
destroyed, tanks were broken, and the 
people massacred or carried into captiv- 
ity, The country soon went to jungle, 
with a few villages and lone temples ex- 
isting by the swamps that once were 
tanks of clear water. British rule has 
revived the region, roads have been cut 
through, tanks rebuilt, and the land culti- 
vated once more. Wath the railway and 
the robber boom, and irrigation, the 
spy nhac of the low country is assured. 

Along with this economic salvation 
British archeologists have done an enor- 
mous work in incovering, making acces- 
sible, and making known these wonderful 
monuments of the early century. Mihin- 
tale, the sacred pinnacle peak eight miles 
trom Anuradhpura, is strewn over with 
temples, tanks, shrines, and aleoves where 
samts and hermits dwelt. Pollonarnwa, 
so miles across the jungle from Dambool, 
was the capital from the 8th to the 13th 
century, and fa the preat-area of rots 
there are many buildings better preserved 
than at Anuradhpura, with far more 
chiborate sculptures (see pages 1960, 190). 
ate) nfo). 

The first rajlway from Colombo to 
Kandy was opened im 1869, and although 
immensely profitable to the government, 
it wax feo-ly years before it was con- 
finued the zon miles to Jaffna. at the 
north end af the island. One looks im- 

tently at the map where the large ts- 
ands of Manaarand Faumben are al- 
most jomed by the chain of islands 
known. as Adams Bridge—our fore- 
father, it is said, having gone by this 
route to Mecca to bring Eve to the pew 
home in Cevlon. The passage between 
Cevlon and Manaar is sq shallow that it 
can be forded, and that between Paum- 
ben was once dredged to acoommodate 
vessels drawing ten feet, with such dis- 
astrous results to the pearl fisheries that 
it will probably never be attempted again. 

A railway from Ceylon to the Indian 
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THE PEARL 


mainland is a much smaller and simpler 
project thar that of the one across the 
Florida keys, and it is inconceivable how 
it can be much longer delayed. Patron- 
age 18 waiting, since 100,000 peopl 

season Visit the great Dravid: 





THE PEARL FISHERIES 


FISHERIES OF CEYLON 
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of Rameswaram on Paurmben, a shrine 
of the mest elaborate kind, on the most 
stupendous seale—gateways oa hundred 
feet high, corridors with carved columns 
and painted ceilings a thousand feet 
long. and other details in proportion. 





OF CEYLON 


By Hucu M. Smita 


Usiren States Liceety Cosemissiongn of Fiepeures 


S SOON as 4 traveler sets toot on 
the shores of Ceylon he comes 
ander the subtle charm of the 
lanch, and is quickly imbued with the 
feling that it would be most incongra- 
ous if sucha climate did not produce the 
mast hixuriant foliage, the most beanti- 
fr! flowers, the most luscious fruits; if 
such a soil did ow give forth the mast 
wonderful profusion and variety of 
precious stones; if such surruuniling 
waters did) mot yield the most resplendent 
pearls, 

(Ceylon has long been celebrated for its 
sapplires, rubies, cat’s-eyes, mognstanes, 
opals, amethysts, carbuneles, and ermer- 
alds= but none of these, nor all of them 
combined, have given to the island the 
fare ind the romantic setting that have 
heen conferred on it by the produet of 
the fimpid. waters that bathe its coral 
strands aral sanely beaches. The poetic 
ame of Ceylon tirlay in “The Pearl on 
tis 9 raw.” 

Colombe, the principal city of miKlern. 
Cevlon, is a stopping place for all the 
steamers plyme between Europe and 
Asia and Australia, and is therefore vis- 
ite] by thousands of tourists aml trov- 
clers cach year. But the pearl fishery is 
so remote from Colombo that not one 
visitar in ten thousand evet goes there. 

In Colombo a person sees only a frac- 
tion of the great pearl crop, of which 
inere than oo per ceni—oo pier cent in 
some years—goes to India; but this trac- 
thon is sufficiently seductive to the tran- 
sient visitor to terider tncertain the time 
and manner of his arrival bome, for the 





pearl shops in Colombo are veritable 
magnets that irresistibly attrict the con- 
tents of purse and wallet, 


FISHKMIES 2.500 YEARS OLD 


The pearl fishery of Ceylon and of 
india and the Persian Gulf is of very 
reat antiquity, and is thought to be the 
oldest established fishery now im: exist- 
ence. The Sinhalese records, going back 
to about sso EB. C.. indicate that the 
fisheries were then well developed) and 
there i reason to believe that they Hour- 
ished at least 500 years before. At 
very early period the pearls bremght the 
island inte: prominence abroad, and were 
In preat tepiite in Rome at the time of 
Hliny, who, referring to Cevion under 
the maine of Taprobane, wrote that it 
Was “the mest productive of pearls of 
all parts of the world.” 

eesti the most remote period of which 
there is any record, it would ap pear thit 
the pearl fishery played a very TWnpartint 
part in the history of Ceylon, having had 
more cr wess direct and intimate relations 
with every ihportant aspect af the civ- 
lization of the ishind., The information 
available clearly suggests that trom the 
earliest times the fishery was conducted 
in much the same way as in our own 
day—the same methods of obtaining the 
pearl oysters, of handling the catch on 
share, and of extraction the pearls. 

[In the words of.a local writer, “Ceylon 
ig a place with a glorious past. Tts onee 
magnificent cittes are néw hut a mass of 
crumbled and half-buried ruins; its pa- 
tive dynasty has passed away forever; 
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one institution alone has descended to us 


unchanged by the vitissitinles: of 3.000 


years—the pearl fishery.” 

In imedieval times there was a very 
contiderable literature of the Ceylon 
pearls and pearl fishery. In addition to 
Frequent references in Arabic atid Der. 
sian recwreds of the eaglith bu ac ly 
centuries, the accoumts of various kan 
pcan trivelers Gone of whom was stared 
Polo, '290) lave come down to us and 
given glimpses that shew how similar 
were the comlitions then aml now. The 
modern histery of the pearl fishery, es- 
pecially under British rile, has been most 
‘laborately recorded. 


TUE FRARL OYSTER 


Tt is hardly necessary to state that the 
pearl oyster of Ceylon, like the pearl oys- 
ters of other lands, t not an ayster at all, 
It is more nearly related to the mussels 
than to the oysters, and it differs mar- 
kedly from the latter in having a byssus, 
or a bundle of tourh fibers, by which it 
attaches tteell to the ‘bottom. 

There are pearl oysters anil pearl cys- 
ters, There are the bine thick-shelied 
species of the South Seas, Australia, 
hilippines, and Burma, that are as lane 
as dinner plates and weigh 3 to 4 pues 
as they come from the water; there are 
the stnall, thin-shelled. forms ef Vene- 
suela, Japan, Persia, and Ceylon, that are 
only a few inches in diameter and weigh 
only a few ounces, 

The large pearl ovsters produce the 
mother-of-pear] of commerce, which is 
so valuable that the fishery is’ profitable 
even when mo peatis are obtained. The 
smaller mollusks have littl valoc excepit 
for the pearks they yield 

The maximum size attained by the 
Ceylon pearl oyster is only 4 inches, and 
the shellg are = thin that they may be 
crushed between the fingers of arr aver- 
are man, 

THE FEARL-OVSTER CROTNDS 


Pearl oysters are found onal parts of 
the coast of Ceylon, but exist in sufficient 
abundance to support an important fish- 
ery onlv in the Gulf of Manaar, which is 
at large indentation between Ceylon and 


India, Tying immediately south of the. 
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line of ginnt stepping-shones known a: 
Ailam's Fridge. 

The pearl oysters-are more or Jess con- 
eertrated on hanks, which occupy a shal- 
law, level intent, extend lrg from the 
shore for @ distance of 3 miles in the 
eoutherm secthin je 20 miles in the nomth- 
ern and broadest part of the gulf. This 
plateau is bounded by the to or £2 
fathirt corve, and falls away quite al- 
ruptly, 40 that within avery short dis- 
tince of the fshing-erounds we may get 
sourilings of loo fathoms, or ever Loo 
fathoms. The area of the pearting 
Rroumils 1 is about oo square miles. ‘The 
bottom ts for the most part sawdl, diversi- 
fied by outcroppings of calcareous rocks, 
which form flat) or slightly inchned 
lelees, on which the pearl oysters 
REA. Ageregations af ledges constitute 
“pars, or hanks, which centuries ago 
received] names that are still applied. 

The largest ani mnost importany af 
these grounds ie Cheval Puar, wing from 
y to 13 miles affshore at a depth of -s to 
Bic fathoms, and extending about 14 
miles from north to south and 44 eniles 
from cast to west. 


UNCERTAINTY OF THE PRARL-O¥STER 
SUPPLY: 

Probably the most remarkable feature 
of the Cevlon pearl fisheries is the ex- 
treme uncertainty of the supply of pearl- 
bearing ovsters, so that from early times, 
anil doubtless from the very beginning. 
the fisheries have been most unreliahte 
and intermittent... A Ditch official, writ- 


Ang in l6g7, remiirked that. “the peort 


fishery 15. an, extraordinary source of 
reventie on which mi telinnee can be 
placed,” and a Gettesh official in Loon 


sail; “This statement holds good after a 
lapse of more than two centuries,  T- 
deed, the periodical disappearance of 
oysters from certain of the banks, sre 
times for many years at a time, may he: 
said to farm) one of the peculiar chirac- 
teristics of the Ceylon fishery.” 

Tt is a matter of record ‘that during 
the 19th century there were only 36 years 
when fishing was possible. Mentioning 
enlv the longer periods of cessation, it 
may be noted that there were no fisheries 


in the years 1821 to, 1828, in 1838 to 
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1B Sty in ©8hy to Th73, and in. 1802 to 


Tt was this last long series of recurring 
failures that induced the Ceylin govern- 
ment to secure the services of an eminent 
English bivaliygsist for -. comprehensive 
investigation of the pearl-cvster grounds 
anclof the causes for the disastrows fail. 
ures. “The result was that a great ileal 
wis trade known concerning the condi 
tions of life of the pearl oyster; and for 
the frst time mformation was afferded 
the governmownt by which the mdustry 
might be placed on a stable basis, Forth- 
with, in spite of a vigorous protest, the 
government lezsed the pearl fishery tw a 
pea syndicate andl retired from the 
iusiness from which it hac been obtain- 
ing a large but not steady income. 


PRUDUCTIVENESS OF ‘THE 
WEAI, OYSTER 


As we study the life of the Ceylon 

darl ovster, two points of transcendent 
importance are disclosed: (1) The mol- 
lusk is prolitie to an invaleulable degree. 
and (2) it i subject to an overwhelming 
Wortality, which at times completely nul- 
lites its productiveness, 

The numbers of ovsters prodiced are 
absolutely beyond comprehension, A few 
years ago, on ote paar five miles long 
anid two miles wide, small pearl ovsters 
were ascertained to be present to. the 
timber of 10,000 per square yard, in 
jinces forming a laver over the bottom 
nine inches deep: one diver, who was 
dawn only 30 seconds, brought wp 3.225 
young oysters hy actual count. This con- 
dition at the yroantids was determined in 
November by goverment inspectors: in 
December of the same year no oysters 
whatever’ were foutitl—all had disap- 
neared as if by magic. On another bank, 
spb as the Periva Paar, sorentitic ex- 
perts in the vear 1902 estimated the num- 
her of young ovsters at one hundred 
ll million, but so insectre was 
(herr existence that on ingpection a few 
months later it was tound that ofl had 
heen swept away, | 

This destruction is due to a variety of 
causes, but principally to two: phisical 
agencies, such as the burying of the ovs- 
ters by sand, which are ordinarily re- 
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sponsible for only 4 to 5 per cent of 
the mortality: and animals, particularly 
fithes, of wh lich. various kinds and sizes 
feed largely on the pearl oysters, atid are 
so charged with fully oO per cent of ail 
the Inases to which the young and: full- 
grown mollusks are subject. 

Trigger: hshes, sting-rays, and other 
species with powerful jaws and strong 
digestive. powers frequent the pearling 
rounds in hordes and find the pearl oys- 
ters entirely to their liking. Sugyestions 
for protectitig the grotinds from the tav- 
AES ait fishes have been made at different 
times. No practicable remedy has been 
offered, however: and. even tf there 
were, there might he a potent reason for 
Hot applving it in the faet that this de- 
struction of oysters by fishes is:a step— 
and at essential one—in the formation 


of pearls. 
ADMINISTRATION OF THE PAKL FISHERIES 


Lip to a few veare ago, and for more 
than 2 century before, the British «ffi- 
cials in Cevlon had absolttte control of 
the fishery, and determined when a 
fishery should occur and: what grounds 
should be opened to the divers. This 
determination was based iin an exarni- 
nation of the various grounds in the 
November preceding a fishery, and. a 
Preparatory mspection of the particular 
srounds selected in the following Feb- 
mary. 

‘The prelitninary inspection of the oys- 
ter beds on which it is: proposed to permit 
the divers to work i« for the purpose (1) 
of ascertaining the approxtuute number 
of purl oysters that tuay be taken, (2) 


of marking the areas on. which fishing 
is to te allowed, (3) of specifying. the 
number of boats om each area and the 


number of dave that are to be devited tes 
the fishery, and (4) of making an offictal 
valuation of the prospective pearls in 


order that the fishery mav be advertised, 


The official examination of the oy ster 
grounds immediately before a fishery is 


one of the mest interesting features of 


this great todustry. The mspector an- 
chors his boat in the center of what is 
ropariled os a typical area, and is at- 
tended by four smaller boats cach con- 
taining three divers, These boats ure 
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rowed in concentric circles aliont the 
ceritral vessel, aru! at intervals the divers 
are sent down with instructions to bring 
Hp every mature Oster they cain collect 
in each dive, ‘This work continues until 
L2 circles—the outer 14 miles in diame— 
ter—have been con about the anchored 
fevut mone abet $25 sample lots of oysters: 
brenght up. 

€ area covered hy oysters being 
computed in square yards, the approxi- 
mate number of oysters thereon is esti- 
mated by taking the average number of 
avsters per dive in conjunction with the 
average amount of bottom a diver Is 
adjudged to clear at one descent (2) 
to 3 square yards). ‘The puVarnsibist 
estimates hased on this method are some- 
times remarkably close, Thus, im 1omg, 
the prospective yield of the fishery was 
announced as 35 million oysters. ad as 
a matter of fact 37 million were gathered. 

In conjunction with the determination 
ef the approxtinate number of fishable 
avsters on the beds, 25,000 to 39,000 oys- 
ters from various grounds are opened 
and their pearls extracted, sorted, and 
appraised under government atispiees, 
the valuation being entrusted to disinter- 
ested pearl merchants, A ‘reugh basis is 
thus attorded for estimating the average 
worth of the pearl oysters. per 1,000, and 
this information is “pulilis sed. broadcast 
by the government in the circular an- 
nouncing the fishery, 

The pear! content of the oysters varies 
from year to year and on different parts 
of the same ground, owing to several 
factors: and the advance estimate of the 
government las the  vignp elgg 2 chject, 
if it does not have the effect, of keeping. 
the speculative fever within reasonable 
limits. Tt bas semmetines happened that 
notwithstanding the formu! asstirance of 
the government that the grinds to be 
opened for fishing will prolmbily yield 
pearls of the value of, say, 20 rupees per 
1,000 oveters, the pearl merchants have 
mun the prices up to 4o, 60, 80, or more 
rupees. 


MARICHCHURADDT, THE PEARL TOWX 


News that a fishery is tobe held travels 
as liv wireless telegraphy throwgtwott 
Ceylon, India, and other parts of the 


-B court-house, post and: 
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East, and at the prescribed time 30,000 
to 30,000 people gather to few dave on 
a strip of desert sand, with the Persian 
Gulf cn one side andthe jungle on the 


other, at a point convenient to the pearl- 
oyster grounds, 


A town covering a 
square mile springs up like a boom town 


in the West, with regular streets, private 
houses, shops, markets, banks, a ceme- 


tery, and government buildings. such a4 
ph offices, 
prison, and hospital. In the outskirts 
of the town large water-tinks are con- 
structed to supply water for washme 
clothes and for bathing; there are ales 
wells or cisterns thromghout the town, 
As there is no harbor, the fishing boats 


draw up ina long line on the beach. 


A more heterogeneous aggremation of 
humanity could hardly be found else- 
where, Besides the British officials, with 
their aésistants and servants and the 
force of 200 native police, there are 
the multitudes of fishermen, merchasts., 
methanics, pawnbrokers, monev-lenders, 
priests, coohes; and pearl buyers and 
speculators, of every conceivable color, 
spiaking i score Of tongues, anil repre 
senting half adozen religions, To-amitse, 
divert, and prey on those who have 
legitimate busmess in the pearl town, 
there are fakirs, jugglers, dancers, beg- 
gars, gamblers, and logse characters of 
Ith sexes, providing every allurenment 
that will appeal to the sons of Buddha, 
Brahma, and Mohameed, 

The chief of police wrote of the pearl 
town im ios: “There were 40.000 te 
50,000 persons, of whetn it tray be satel 
that not less than a tenth were camblers, 
Vagrints, and rogues, who, withimt occiu- 
pation in their own country, made their 


way to Marichchukasd with the hope: of 


making money to gamble i oysters,” 
Here we my study under werv favor- 
able conditions the distinctive personal 
habits and customs of nearly every lit- 
toral race from the Vellow Sea to the 
Mediterranean, Here are thousinds of 
the mast attractive members of the Cey- 
leon population—the Sinhalese or Cey- 
lonese proper—varying in color from 
light to dark bronze, with their slender, 
aceful forms and finely cut features: 
here are the blacl ‘Tamals, most tinut- 
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tractive and unfortunate wietime 
of their religion and caste; here 
aré Kandyans from the hall ccum- 
try and outcast Veddahs; here are 
native-born Dutch, Portuguese, 
and halt-brecds, all mingling with 
Vrabs, Chinese, tid the scum anil 
riff-raif of the mainland of Asia. 
lt can readily be understond 
that the pearl town is a place of 
intense activity from the moriecrit 
the povernment agent opens the 
fishery. The extensive bitsines 
connected with the merce ¢xisteice 
of the people would alone be suth- 
cent te give great bustle and hie ; 
but added ta this are the special 
infiusirics dependent on the vari 
ous phases of the pearl fishery 





48 spon aS the fishery 18 over, 
the entire place seems to dissalve 
ina cday as if by magic. the people 
hurry to ther homes, the pearl 
town lapses again into a solttars 
candy. waste, and the beast< of the 
jungie take possession. Marich- 
chukadd miv spring wite bemg 
the next season, but may remain 
non-existent for many vears. 


THE DIVERS, THEIL BOATE AND 
ATTA Ss 


Four distinct racial types are 
represented among the divers whi 
are attracted to the pearl town 
when a fishery is announced, and 
all of these and several others 
Congrepite on shore to scpply the 
neers cut the wessec| Chews There 
we Tamils, meet of whom ecme 
irom the coast of the Madras 
Presidency: Moormen, who are 
chietly drafted from villages on 
the Atadura coast of the 4ame 
state : \ialaves trom the sodthern 
part of the Malabar eoast. and 
Lrabs, mostly recrumted trom (io 
lambo and Jaffna. The Tamils 
and the Mikwoermen tire the cost 
numerous; wally representing 
about. four-fifths of the tetal 
number: the Arabs are the least 
numerais, but are the most pro 
nce as hshermeti 

There 1 no particular style of 
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vessel specially required 
m the perl bshery, wt 


consequently Wwe He ‘4 


nieat diversity of tips 


depending largely on tie 
ePioqtsS from whieh. the 


divers Cue * marrw Sin 


pleaser canoes will 


an outrigeer, square- 
stemmed lugers, berjre 
cating lighters, threc- 
mMasted canoe euyicl 


clumsy coneys.. Some of 
the larger vessels carry 
65 men, of whom about 
half. are actual divers, 


anil the average crew of 
the etitire Aeet is a0) tO 
35 mci 

Clwing to the heats 


teTous seas and shrotig 


winds of this region, the 
fishery can be conducted 
only during a period 


a few weeks in March 
and April, when the 
northeast monaxm has 
Witte doit the “scuth- 
weet monsoon has not 
hefam The hahery 1% 
thas of briefer duration 
than ATL other pearl 
hishery of importance, 
and i characterized by Phot Ppt De. Mine ME Sele 
a strenwansness that 12 
qiite foreign to the 





(x AWAD DLVER FRI THE PERSIAN GULP, WITH NOSE-CLIP 


Ens ‘A great deal of sentiment. has been expended on the peari- 
iS} divers and th dangers they have to nnilergo, partitularly iron 

Phe fishing boats start anacious tinneating shark. The writers of botli poetry and 
for the grenimds soon fiction for centuries have plaved on the fecknigs of lonmanity In 
after midnieht, so as to ‘depicting the perilous life of the civen a a wees of ets 
Pe eee Sune Fae there is fo particular oak of hartship encounters Ww tie Ceylon 
LK realy af , work HS divers. ‘Ye r sftiee ver onion the ah to Ooo rivers engaged, 
SOON OS GAVHENT COMES, oot a sloete fatal or serious acclilent may oor” (see page a) 
shout bom. They take | 


the gevernment veate!] ment when the oysters are ocmg ute 


« particular pround se- loaded m the surf and the matives are 


mosihonse Abou 
mnored over 4 


: | 
pag Ppa & 
hy iy 


anchor, and Temain achvely en rushing into the lorttus with their cateh, 





mired tnt noon. when the entire fret Except fer a loin cloth. the divers ore 
sets sail and <sturte for the shore. As naked. Their fingers are covered by 
there: is a crowd! of pearl merchants: flexible leather hhields te protect them 
eagerly awaiting an opportunity. to from the rough corals and shells. In 
sneculite, there is considerable rivalry order to facilitate the descent, each diver 
mione. the diving boats ui tie matter of err} > a Hit, caval stare, Wi er ee 40 To 
reaching land and discharging their catch 50 pounds, The stone ts perfornted at 


n¢ anon as possible, and consequently one one eml to receive a rope, and close to 
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Withiesses aonpe wilil scemes of exette- the atome a lone of stirrip i¢ made m the 
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rope to accommodate the diver’s foot. 
The stone is suspended at a depth of 4 to 
§ feet below the surface by means of a 
cord attached to an outrieper. 

When ready to descend, the diver 
places one foot on the stone, the other an 
the tim of a rope basket attached to a 
rope, inflates his lungs, loosens the slip- 
lenot holding the stone, and sine rapidly 
io the botturmn, ‘There he fit Gnee ditéen- 
gages his foot and quickly crawls over 
the botiem, tearing loose all the oysters 
he can reach and putting therm in the 
basket. When near the limit of his en- 
durance, he gives a signal with the has- 
ket rope and is quickly hauled tip by the 
watchful attendant, or “manduck,” with 
whom the diver is provided. The helper 
has meanwhile pulled tr and secured the 
diving stone, atl when the basket is 
havled In he culls the catch from the mis- 
eellaneous refise that is attached to the 
OVsters. 

HOW LONG CAN A DIVER REMAIN Usp 
WATER? 


The divers usually operate in pairs, 
with a common attendant and diving 
stone. The descents occur at intervala of 
Sor Ominutes, The best divers are care- 
ful to dry their bodies thoroughly after 
each desvent and to take sufficient rest 
Between dives they often smoke a pip 
or ciearette, sometimes while in the 
Water just prepiratory ton dive, 

The divera have jearned by experience 
that they may increase the Jeneth of 
therr submergence by making 9 © umber 
of deep, forced respiratory effort: before 
taking the plunge. Moet exaggerated 
stories have been tok] and are still cur- 
rent regarding the lenwth of tirne the 
civers can remain wider water 

The Arnb divers wear tose-clasps of 
fesible horn attached to a cord around 
their neck, while the divers of other races 
simply compress their nostrils by hand 
during the descent. This practice can 
hardly make any difference in efficiency, 
and we must conchwle that the expert- 
ness of the Arabe depends on:an aptitude 
horn of long experience, 

Their usual time below the surface js 
60 to 7§ seconds, the normal maximum 
hot exceeding oo seconds, while the 
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Tamil and Moormen divers range frorr, 
35 to §0 or bo seconds, depending on the 
depth, There is'a well authenticated case 
in IS87 of an Arab who remained under 


for 10g seconds in water 7 fathoms deep 


The most curiows feature of many of 
the ancient and some of the moder ac- 
counts of the pearl fishery is the remark- 
able ability to remain under water ae 
eribed to the Arabs and others, and it i+ 
noteworthy that this ability increases 
with the remoteness of the time. Per- 
cival, whose “Account of the [sland of 
Ceylon” was piblished in London in 
1803, sai] the usual time for the divers 
to remam submerged “does not much 
exceei] two nunutes, yet there are in- 
Hanees known of divere who could re 
main four or even five minutes, . . 
The longest instance ever known was of 
a diver who came from Anjango in 1797, 
aid who absolutely remained ances 
water full six mites.” 

Le Beck, in his “Asiatic Researches.” 
London, 1798, reports that he saw a 
diver remain down for seven minntes, 
Sir Philtherto Vernatti resorted to the 
Royal Soctety of London in 167, in re- 
sponse to a special inquiry of the society, 
that “the greatest length of tin: that 
pearl-divers in these parts [Ceylon] can 
continue tinder water is abowt a quarter 
ofan hour,” 

The Dutteh anatomist Diemerhroeck, 
m his “Anstomy of the Human Body” 
(1672), cites the case of a diver who, 
under “is own ob«ervation, used to work 
unde: water for half an hour at a time: 
ana Batita, another .co- of science. 
writing of pearlddivers in 1336, aid that 
“some remain down an hour, others two 
hors, ‘others jess," 

? ‘The number of oysters onhhe at each 
live necessarily varies tly, depend- 
ine on the diver, the deceh, and the den: 


‘sity of the: growth. On what ix regarded 


fs few! ground, the average per man 
per dive tc 25 (0 35: but it sometimes 
rises to 75 or drops to § or nothing at 
the end of a fishery. On one day in 
i904 twelve boats manned exclusively 
by Arabs fishing from dawn till noon 
hatl an average catch per boat of 22.811 
ovsters, Usually the men do not like te 
work on grounds that yield less than 1 
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at 20 oysters per dive, so. the ronnie 
are rarely stripped clean, 50 far as hw 
ian agency goers, 

A creat deal of sentoment has been 
expended om the pearl-livers and the 
daunwers they have to midermo, paren 
larly fro TapAcius man-eating siiarks. 
The writers of both poetry and fiction 
for centuries have played on the feelings 
et lumanty in depicting the perilous 
lite of the divers. Asa matter of fact, 
there i no partienlar risk or bardship 
encountered by the Cevlon divers. 

Vear after year LTT the 4,000) tip 
o.coo divers engaced, not a single fatal 
or seriows accident may occur, An Eng- 
lishman, who spent a tiumber of years 
en the fishing rounds duting the ettire 
erison, THevwer hel a glimpse ot a single 


shark dangerous to man, An Engi 
oficial, who had a life-long expenencee 
in the Cevion pear] fishenes, never knew 
of pn single diver being Filed byon shark 
and heard af only one case aril that ex 
tremely coultful. Still another Eng- 
lishmian, writing i) TSS7, stated that a 
was “pretty certain that in the whole 
course of the Ceylon fisheries only two 
homan bores ‘have fallen victims. t 
these fierce fishes” (see also page 1ud) 


(LLICr? TAKING GF PRARIS 

On the tip from the fishing grounds oe 
the shore the divers and manducks nave 
two to four hours of undisturtes! lemure 
in which they improve the opportimts 
to open oysters and extract and concea 
any pearls they may find. This practic 
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THE PEARL FISHERIES OF CEYLON 


is (Micit and in violation.of the fishery 


regilations, but is very dliffieult to sup- 


press. Guards have sometimes been em- 
ployed on each vessel, but as they are 
the friends of the divers and recerve only 
az-cents a day for their services, there 15 
every reason to believe that they require 
tt lirge inilucenient net only to ceqeate- 
nance, but actually to encourage, this 
fraudulent work. 

The government estimates that at times 
fully 25 per cent of the catch  dlictly 
opened; and, as the largest and mest 
productive oysters are thus weeded out, 
the government losses in reventie have 
been considerable, Tt was computed that 
in 105 not less than ©§ mullion oysters 
were opened by the divers on the home- 
ward trips, These, at the average selling 
price for the season, were worth $250,000 
regardless of the coritained petiris, ‘The 
men resort to all kinds of expedients fot 
concealing the pearis in order to avoid 
detection Ty the shore officals before 
whom they have to pass. 


DIVISION OF THRE :-FPOILS 


Under the arrangement that has pre- 
vailed for many years, the divers are al- 
Towed to retam one-third of their catch, 


to dispose of as they please. The gov 


ernment retains the temainder atid sells 
it at auction, 

The most tmportant.structures-in. the 
pearl town are the palisaced enclosures, 
known as fle kottes, in which all of the 
pearl oysters are depestted and retained 
until disposed of. The fences are made 
of hambeo poles, and within the enclos- 
ures ore bamboo sheds with thatched 
Toots of pul leaves. 

When the boats reach shore the ovs- 
ters are quickly uniowded and taken at 
ance to the near-by government bottus, 
Where the catch of each boat is put in a 
separate compartment, The divers count 
their catch into three piles containing the 
‘same number of ovsters, and the povern- 
ment agent then selects the pile that shall 
go. to the crew. 

The divers then emerge from the other 
(land) side of the kottus carrying their 
precious oysters, and ore at once sur- 
rovuded by a crowd of natives desirous 
of obtaining oysters im small quantities. 


Lsa. 


The trade conducted by the divers is of 
a strictly retail nature, and it sometimes 
happens that a native—man, woman, or 
child—will buy on speculation a dozen 
or halt a doxen ‘oysters, or even a single 
ome. The stock of the divers is usually 
eagerly sought and quickly hought. 

After disposing of their catch the 
thvers spend the remainder of the day 
in eating, resting, bathing, and religious 
devotions. | } 

The governments share is carefully 
counted by clerks, and about sunset each 
day is put ap and sold at auction at the 
eourt-house by the government agent. 
The unit of measure is a thousand, and 
fn siapccessful bidder may take one or many 
thousand at the price offered. During the 
nicht the ovsters are carefully guarded, 
and next morning the buyers present 
their certificates of purchase, pay the 
price, and take their goods, | 


ROTTING THE OVSTERS 


It isa very dificult matter to extract 
the pearis from perfectly fresh oysters 
either by sight or by touch, or by both 
combined ; comsequently it has Jong been 
the practice to allow the decrmnuposition 
of the soft parts before the search for 
the pearls is begun. The rotting process 
is exceedingly repulsive, and if the wear- 
ers of beautiful pearl jewelry realized 
the unspeakably filthy mass from which 
their gems had come, same of the more 
esthetic would shudder every time they 
beheld then. . a 

The oysters are piled into dugout ca- 
noes and covered with matting or else 
set asule im coarse sacks for-7 to 1o days. 
Bacterial putrefaction is supplemented 
by the work cf blow-fhes and theit larva, 
and at the end of the period stated the 
disintegration, decomposition, and diges- 
tion of the oysters have progressed so 
far that there is little Ieft) but pearis, 
shells, shime, and foreign matter adhering 
to the shells, together with a large ae 
ume of maggots. The first step in the 
cleansing process is the flooding af the 
canoe to the bom: then the naked na- 
tives, ranged on either side of the vessel, 
remove the shells, washing and rinsing 
them and removing any detritus in which 
a pearl may lodge. 
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THE PEARL FISHERIES OF CEYLON 


Eternal vigilance must be exercised hy 
the owners to prevent the theft of pearls, 
and one of the precautions taken 15 to 
forbid the washers to remove their hands 
from the water except to drop at their 
feet the cleansed shells. 

The shells having been removed, the 
canoe 18 Aled with water again and again, 
and tre curry is kneaded and stirred in 
oriler that the lighter filth may be floated 
off. The water is finally decanted, and 
the heavier débris containing the pearls 
= removed with scrupuleis care and 
wrapped in cotton cloth, underguing a 
preliminary search for the largest pearls 
anid nitmerous subsequent examinations 
in the course of drying. 

The dried matter is then sifted) and 
sorted and gone over again and again; 
and then, when it would appear that 
even the dust pearls must ‘all have been 
extracted, the débris passes for a final 
search into the hands of women and 
children, whose sharp eyes anid delicate 
towel: enable them to eaorct an a 
ingly large quantity of small pearls, “che 
Teeial “Chen remaining is offered for 
sule and always finds ready biivers. 

We can easily imagine the mrniety 
of the speculators, especially the small 
tlingers, when the washing of their 
pearl oysters has begun, and we can 
readily understand the nervous tension 
under which they exercise the right to 
thrast their hands into the gurry and 
pick ont the pearls. Having the scan- 
hiest clathing, or none at all, whenever 
they withdraw pearls from the mass of 
putril amatter and squirming muapegots 
they may deposit them in the safest and 
most available receptacle—their month! 

THE GREATEST FISHERY ON RIICORD: 

The most productive fishery in the re- 
corde! history of Ceylon was held in 
1905. Three hundred and eighteen ves- 
cela participated, and during the season 
that extended from February 20 to April 
21 over 81,000,000 pearl oysters were 
landed, whereas the best previous fish- 
ery, in 1891, yielded only 44,000,000. On 
a number of days over 4,000,000 oysters 
were obtained, and one day, when 5,005,- 
ooo were taken, a record was established 
that may never again be equalled. 
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The preliminary government inspec- 
tion of the oysters on the grounds set 
apart for the Bshery showed pearls pres- 
ent of the average value of about 23 
rupees ($7.70) per thousand; but at the 
beginning of the fishery there was a 
marked enhancement in the value of 
pearis in the world’s great markets, and 
the value increased during the progress 
of the fishery, so that the speculative 
prices for the oysters at times scared to 
$30 and even $40 per thousand, and the 
average price for the season was 516 to 
$17, making the first yield of the fishery 
about $1,365,000, excluling the value of 
oveters stolen by the natives while on 
the boats. The prices of pearls in Bom- 
hay and Paris warranted the prices paid 
in Ceylon for the oysters, and the mer- 
chants who sold their holdings made 
large profits. 


RECENT HISTORY OF THE FISHERY 


The continuation of the high prices for 
earls and the large profits of the 1905 
fishery resulted in unusual mterest in 
the season of 1906; the 473 vessels that 
reported for employment carrie) 8,500 
divers, of whom about 4,100 were Arabs, 
aomuch larger number of this race than 
had participated in this industry tn re- 
cent times, There was a large catch, 
ard the oysters were purchased at al+ 
normal rates. Tn the subsequent year 
alsa prices ranged hich. 

Tn r906 a record was established, 
when on one day 309 rupees (over $100) 
per 1,000 oysters were pat, and im 1907, 
when the speculation fever attained un- 
emi! severity, 7O to 90 rupees were not 
infrequently bid for oveters that ordi- 
narily would bring only 15 rupees, anit 
the verrict for the season was that the 
contained pearls did mot warrant the 
prices paid. Then came the financial 
anic, ‘The demand for pearls in Paris, 
Veaitin, arid] New York fell off, prices 
dropped, and the Bombay merchants lost 
heavily, and several of the leacers com- 
mitted suicide in consequence. 

It ts a rather interesting fact that since 
the lease the peartling 






rights to a private syndicate in 190 
there has heen no fishery worth men- 
tioning, Notwithstanding this, however, 
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thas company, having received) the pgov- 
ernment s pt rece of the fishery during 
the last vearounder the old regime, has 
heen able to de ire lurge dividends, ane 
the stockholders have had reason to be 
well satiated and can afford to wait 
awhite far another successful fishery 
Recent reports received irom Ceylon 
were quite alarming as to the conchitier 





f@ the grounds. No spat had fallen; 
there were few adlult and YOU OFaLeTS 
on the grounds; and no fishery was ex- 


pected | for seVeral years, 


rite PARIES 


The pearl fishery i the Meéeca of all 
carts and conditions of fakits from all 
ever the East. “There are snake-charm- 
ere, conjurers, wetrologers, devil-daricers, 
and all the other onental counterparts 
aft the fakirs who frequent the county 
Serica, ancl there fakirs 
lireetly commected with the pearl fishery. 

The nas a | fakirs ait catnerert the streets 
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tables, art there drill pearis for elring- 
ing? buy and sell defective pearls; con- 
Vert bad pearls. into pood ones, andl palo 
oft repaired, ploveed, peele cd. ama cio 
tored pearls on the unsuspecting Siri Ln 
sophisticate dd. “Ther pr in ipal livelihood 
is from the handling of th amished pearls 
SCHMe IMIS pearl v4 vill exhihtt «le tes 
that greatly impair their morket Tahar 
hot there Is always @ [i ssiility that the 
biemigh may be connly “skin deen, And 
ihat by peeling off the outer 
livers of pearly matter the 
part will be fourul to be frit 
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trom detect 


rior 
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Om the other hand, pears may have 
siperficial detects that detract trom 


no sufficient to pire 
prices qo ther ose 
for special purposes; and such pearls, 
if peeled rl tire hope: ‘ft entirely chininat- 
ine their defects, may be renceted 
warthless by ie fz ETC Increase m the 
the defect ae tli 
uncover. 
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uncertamiy and the lottery pos- 
alnlites that are here presented 
to professional fakirs ancl ama- 
teur speculators: To ilustrate 
the wnocertaintics of pearl fak- 
ing: | knew of a Tamil laborer 
Who risked his savings of 150 
rupees on a blenushed pear, 
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S which he forthwith proceeded to 
Ss peth The removal of each suec- 
z= «cessive laver left the pearl with 
= al ae visible defect andl wher 
+ the futility of further peelin 
= was impressed on the speculator 
a he had on bis hands a pearl that 
= with difficulty was disposed of 
= at 2§ rapees. 
a \ littl: later this same man, 
. = still possessed of the speculative 
i ~ fever, had an opportunity to buy 
iT , = fory5 or 100 ruptes a pearl with 
(“tT = a lerge discoloration, which pos: 
i . Sihly involved only the super- 
= = ficial dayers, Not withing to 
iy , ‘jun the risk alone. he induced 
\ + wa others to enter the poco] with 
— = im. The pearl, subjected to the 
Zz = skillful treatment of a fakir, was 
= =. shen tid af its defect and wlti- 
—— = mately sold for ooo mipees. 
se ra : ‘ 
“ . Notwithstanding the COM pata- 
= tive safety of the diver’s voca- 
| = tion, froma very remote period 
= Up to a recent date the ignorant 
| g and superstitious Indian divers 
| + Insisted on the presence at each 
| » fishery of shark-charmers, whose 
2 function it was, for substantial 
« Considerations, to keep the sharks 
= away from the individual divers, 
” and wire lind the power to make 
4 sharks bite «divers: who did ne 
| = exhibtt a proper respect for the 
= conjurers powers. These im- 
= postors appear to have reached 
# the height of their infltience in 


the th century, when there 
wat probably one on each div- 
ing boat and when their share 
amoatnted to folly five per cent 
of the aggregate tike of oveters, 
Linder the Portuguese it was 
deemed expochent to permit 12 
of these fakirs to ply their trace, 
with diminished privileges -arul 
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THE PEARL, FISHERIES OF CEYLON 


part of the world, and for spher- 
ical regularity, also, they are 


unexcelled. Other peculiarities 
are that their size averages 


smaller than elsewhere in the 
workl, aml that their number 
exceeds that in any other fishery. 
Pearls weighing over To grains 
are ¥ery uncommon, and by far 
the darger number weigh less 
than two grains, Specimens 
worth $3350 at the fishery are 
rare; the most valuable pearl 
found in 1904 sold locally for 
S&30, ard the record fishery 
OF 1905 yielded one valued at 
4.000, 

Mare seed pearls result from 
the Ceylon fishertes than from 
all other parts of the world com- 
bined. The mest minute, that 
have no value as pearls, are cal- 
emed and sald te the wealthy 
for chewing with the betel nut. 
The same use is mode of many 
American fresh-water pwarls, 
for which a market has now 
been established m Hornluy. 

Somewhat larger seed! pearls, 
that have no sale ontside of 
Ceylon and India, are placed in 
the mouths of deceased Hinchus 
of means, replacing the tice 
grins thit are etnployed for the 
same purpose by the poorer people. 

The larger seed pearls are dtilled, 
strung, and osed for ornament, The 
drilling ts done by the most primitive 
THINS, ated it is a very clever workman 
who can perforite 40 to 50 peatls m a 
day with the ancient baw-drill, This will 
enible us partly to estimate the labor 
required to drill the 120,000 seed pearls 
In a necklace, dating from the Louis XVI 
penod, now the property of an American 
lady. [ty means of one of the modern 
mechanical drills, t.500 pearls may, be 
easily and accurately perforated ina day. 

ORIGIN OF PEARLS 

Pearls differ from other gems in the 
brief period of their existence in a matu- 
ral state, and in the steady renewal of 
the soppiv. A diamond ora ruby, formed 
a hitndred thousand or a million years 
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age, temains practically unchanged until 
found by man. A pearl, wiless plucked 
when tipe, tke a froit, drops to the bat- 
tan and quickly loses its value when the 
creature that makes and harbors it per- 
ishes, 

lt is interesting to contemplate that in 
ill waters having pearl-bearing mollusks, 
from the earhest dawn of histery down 
te the present tine, much the larger part 
of the pearl crop bas never been har- 
vested’ and never seen by man, but has 
been scattered on the floor of the ocean 
as the oysters have died tn the course of 
miture. ‘Phis is particularly striking in 
the cuse of the pearls of Ceylon because 
of the brief. almest ephemeral, life of 
the ovsters. 

It 15 nel necessary in this article to 
enter inte a discussion of the origin of 
pecirls, but it is not inappropriate that 


194 
| 
‘some brief mention thereof be made, 
because this subject has received spectal 
elucidation (ns Ceylon, . 

During the first 1.500. years of the 
present era, and doubtiess for many pre- 
ceding centuries, every theery of pearl 
formation had as its essential feature the 
idea that every pearl was origimually a 
drop of dew or rain—possbly a tear— 
that gained entrance into the shell of an 
oyster in one of various ways, Ply 
the Younger, in his celebrated Natural 
Histery, gives a detailed) description of 
this process, und similar accounts opeeet 
in the writings of philosaphers, travelers. 
ports, and others in ancient, imedieval, 
and even early modern times. 

It is a noteworthy fact that at the 


gresent time the Arab, Persian, and 


Pnilian divers quite generally believe that 
i cerinin seasons the pearl oysters come 
to the surface in the morning, open their 
shells, and suekoin of imbila i <orne way 
a dewdrop or raindrop, which, suffused 
with sunlight, 1 slowly transformed imto 
a lustrous pearl The American consi! 
it Aiken recently reported that the scar- 
city of pearls tin the Red Sea wae as 
cribed by the Arabs to the fact that tittle 
rain had fallen, for several years. | 
We now know that almost any kind of 
fureien bady—whether a gram ot sand, 
a bit of mud or shell, a piece of seaweed, 
or a small animal—-may by its trritution 
couse the mollwsk to cover iL with mucre 
and nike it the nuclews of a pearl The 
pearty matter is slowly deposited! in defi- 
nite lavers, and the erawth of the pearl 
continues indefinitely, é 
Rit if the annual supply of pearls de- 
pended on the foreien bedhies accidentally 
gaining entrance into the cavity of the 
pearl oyster, there would be ‘no great 
pearl fisheries, and pearls would not be 
the tughly prized, costly germs they are, 
Tt has now been pretty definitely = 
tablished thar the great bulk of the an- 
nual pearl crop of the world—probably 
qo per cent of it—represents ammal 
parasites: Which normally pass a part of 
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their life-cycle withim the pearl oysters, 
umd during that pervel, becoming cn- 
capauled in the tissues of the mollusk, 
are in time covered, witha nacreous coat, 
owing to the irritatign they impart to the 
oveter, It was mot until the middle of 
the froth century, however, that the part- 
sitic origin of pearls was proposed anil 
established. and some of the é¢ariest re 
search was addressed to the Cevlan 
pearboyster. But it was only durmy the 
present century that the true role of the 
parasite and its life listory were satts- 
factorily cleared wp. | 

Tt is now known that the muntte 
apherical larwe of varios matine worms, 
but particularly of eestudes, enter the 
pearl oysters and became more or lees 
embeded in the soit tissues, us many as 
40 Of these larval worms having been 
found in one Cevlon pearl ovster. AS a 
result.of the irritation caused by a lirva, 
the oyster forms a protecting epithelial 
sac abet the intruder, and then, 1 the 
latter dies, its mass if eradmally con- 
verted into carbonate of lime, pearly 
nacre is secreted by the comnts epi 
thelium, and the growth of the pearly 
mass proceels with the growth of the 
shell which 1s. formed in the same way. 

Reference tas been made to the life- 
evele of the parasite. If the larve do 
not die, the hosts may ‘be eaten hy fishes 
and!) the larva: wall set find lodgment 
thercin and undergo a certain! develop 
ment Among the fishes that lately 
prey.on the pearl oysters are the tough- 
skinned, string -jawed tripeer = fishes. 
These m turn are: eaten by large rays 
that are common on the pearlovster 
rounds, amd im the tays the wore 
reach their full development and pro- 
hive voung (larvee) that are cast inte 
the water and find lodgement in the oys- 
ters, 

We are thus prepared to accept the 
well-known saying of a celebrated 
French investicator, that “the most bean- 
tifn) pearl is in reality only the brilliant 
sarcophagas of a worm,” 


THE PANAMA CANAL 


By Wittiam Josep SHowaLrer 


HEWN. the British Ambassador, 
Air. Bryce, at the recent an- 
¥ oval dinner of the National 
Geographic Society, stated! that the 
American people. are carrying: to a suc- 
cessful conclusion the greatest engineer- 
ing ichievement of history or of pros- 
pect. he spoke in terms of teath and 
not of poetic license. That it is being 
carmied to a successful concluswin ap 
pears when it is related how near to 
completion the big waterway is; that it 
will five through all the ages as the 
freatest aingle tionutient to bin 
energy seems evident when the magi- 
tude Of the task i put mito comprehen- 
sible terms. 

An excellent idea of the magnitude of 
the work willappear froma statement 
af what has been ac complished, in the 
five years of Col. Geotee W. Goethals’ 
directorship ef the work, which ends in 
April Ey that time the material re- 
moved under his direction will have 
amounted to the enormous total of tho 
million cubic varcs, Tf all this thatertal 
contd be placed in a solid shaft of the 
Shape of the Washington Monument, 
with o tase as large as an average city 
hieck. tt would tower more than six 
miles skyward, overtopping the enrcth’s 
loitiest ringer peak by mere than a 
mile, in, Hat were to be Joaded 
ont hed ig lidgerwood ditt curs use 
on the canal, it would make a string 
them reaching over two and 4 badd tonnes 
around the earth and requiring a string 
of engines reaching from New Work to 
san Francisco to move them, And yet 
this will be increased) by more than one- 
fifth before the last carload of spei) is 
hated away, 

No less impressive is the stary of the 
magnificent manner in which the work 
is being carried forward When Cen- 
Press asked for information as to the 
number of yards of material to be re- 
moved and the length of time it would 
take to remove it, the ehwineers, in a 
report characterized by optimism rather 





than pessimism, declared there were 103 
million cubic yards of maternal to be 
removed, and that it would take nine 
years to de rt. Since then enlarzement« 
m the bottom width of Culebra Curt. 
slides, and other conditions have forced 
the total amount of material to be exca- 
vated up to 195 million. cubic yards. 
Under those original estimates it would 
take 17 years to complete the work, Yet 
the canal army, under the leadership of 
Colonel Goethals, will cotaplete it in a 
lithe more than six years of acttal, full- 
ewme work, 

In other words, the amotint of mate- 
nal to be removed has been increased 
hw abut oo per cent, while the time of 
removal has been cut down about 30) per 
cent 

Ln igo8 it was estomated that the alae 
amount Of material to be remeved, 
the project was then laid ost, aia 
amount to 1635 million cubic vards, and 
that the total cost of the cormpleted canal 
would be 375 million dollars. Since that 
time 00 million yards: more have been 
added to the total excavations, and vet 
the proapect i that enotigh money will 
be left on this estimate, asa result of 
unexampled efictency axl economy, to 
Hild a new breakwater and perhaps te 
Take a giant new storage reservoir at 
Alleluya: 

[ ender what difficulttes all af this has 
been dime the word never will fully 
understand. Think of a farm of 147 
acres Shpping foot by foot into the canal, 
end yet being taken att as a merc inei- 
dent in canal construchon! This:is the 
ageregaite acreage of the slides that have 
heen slipping th and are being steami- 
thoveled out. Think of @ rainy ESL SCOTT 
where ten feet cf water falls m ten 
months, aml stil] the work goes for- 
wird with anly alightly slacked speed! 
Think of having to disposs of nearly 
pve million eariiads <7 spoil annually, 
much of it wpon dirt irains which have 
to be hacked into seas of fond otherwise 
known a8 dumps! Then you will begin 
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io appreciate what the brave army at 
Panama ts doing. 


IN: THE HOME ETHETCH 


In order to appreciate fully how 
rapidly the canal arnty is mowing down 
the home stretch in its race against time, 
let us refer to the map which is pub 
ished as a supplement to this number 
and make at tmaginary jouriey actoss 
the. Isthmus, from Torn Popit, Atlantic 
side, to Naos Island, Pacthe side:  [irst 
We pass the huge twormile-long Toro 
Fomt breakwater, now bemg. built ‘cout 
mio the Canbhean to protect the pouth 
of the caruil and Colon harbor from the 
violent “northers” which sweep down 
ever that region during the winter 
months. [tis new far ott into the ocean 
and will be fintshed many a month be- 
fore the opening «late, (in the east side 
of the canal line a second breakwater 
has been laid out, bot ot will be built only 
in the event that the Tora Pomt break- 
water is unable to baffle the destructive 
seas Shiyle-handed. | 

We next etter that part of the cunal 
Which is being dug from deep water to 
Gatun, a distance of seven miles, at sea- 
level. When completed it will carry the 
ocean in to Gatun through a channel 41 
feet deep and 500 feet wide. Alreasly 
this channel is navigable to. the light- 
draft vessels of the miatetial-carryimg 
flect from tatun, and the first five mules 
is practically completed. Py the end of 
the calendar year tt will be deep enough 
ta accommodate the majority of ships 
which pass by way of Colon. Six months 
thereafter it will be completed and ready 
for even 36 huge a craft as the Clymync. 

We next come to Gatun, where the 
great dam of the sume name and the 
Atlantic-side locks are Jocated, By the 
coming Apri the dam will le ready to 
hold so feet of water in check. Within 
r2 months thereafter it will be conmpleted 
and ready for the maximum head of 
water, 87 feet. The work of the locks 
is being pushed forward oo that they will 
le cobiweied by the end of the calendar 
year, except for the installation of the 
cperating machinery, and that will be 
couupleted five months Inter. 

Passing through the locks, we next 
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come to the channel through Gatun 
Lake. We find this now all but cam- 
pleted for a distance of 26 miles. Dy 
the first of May there will be nothing 
left to do with this stretch of more than 
half the total length of the canal but to 
put in the hghting equipment and other 
aids to navigation, Already the water 
is spreading over the bottom of the 
lower part of this section of the big 
waterway. Already Colonel Goethals: i 
serving notice on the people who wish 
to see the canal while the magnitude of 
the work is still apparent that they had 
better visit the Isthmus soon, He says: 
that belated visitors will wonder where 
all the work could have been done. 

This 20-mile section carries us past 
Las Cascades and two miles into the 
great Culebra Cut. The next four miles: 
represent the very backbone of the work 
yet to be done. Ina comparatively few 
months there will be only about three 
miles of the ent above the requisite 
depth, “Thirty stear shovels will be con- 
centrated on that, and, if their present 
gait is maintained, within 16 months 
proud old Culebra Mountain no longer 
ean bid defiance to the age-long desire 
of mer for a shipway through its vitals. 

The only thing that might possibly 
happen to delay this werk further would 
be unexpected Slules, bit they are pre 
vided agamst from the fact that by that 
time the water in Culebra Cut will be 
deep enough to float the lig 2cHinch 
suction dredges, which would be brought 
up throngh the locks and set to work. 

iefore them the slides would disappear 
asa snowhank on a balmy day. 

Passing through Culebra Cut, we next 
come to the Pedro Misuel fock—called 
“Peter Magill” by the Americans. on the 
Isthmus, Here the work is all but com. 
pleted. exeept for the installation o7 the 
machinery, and that task 15 going fir- 
ward in such a way that jt will be in 
readiness before Culebra Cut is com- 
pleted, The dam: here—which is a small 
one, Comparatively speaking—will be fin- 
ished at an early date, 

The next 2.000 yards or more of the 
cannl will be a small lake between the 
single fight of locks at Pedro Miguel 
and the double flight at Miraflores, ‘Ths 
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lake, which will cover nearly 1,200 acres, 
will be finished by the end of the. present 
year. After passing through this lake 
we come to the Miraflores locks, and 
such unusual progress has been made on 
them that, although the work could not 
begin on then until the Pedro Miguel 
locks were completed, the division engi- 
ter has announced that he expects to 
have the work cn all the Pacific locks 
reatly for the inetallation of the machin- 
ery before Thanksgiving Day. Already 
the coutractors are putting in some of 
the gates and operating machinery. 
Atter qussing through the double 
flight of locks at Miraflores we find qutr- 
selves hack at sea-level The clam 
connecting the Miraflores locks with the 
adjacent hills is mot completed vet, and 
will not be until the early part of 1913. 
being kept open to let the dirt trams 
from Culebra Cut through on their way 
to the Nace Island dumps. Much of the 


material for this dam wall be taken from: 


the sea-level diteh from Miraflpres to 
the sea. ‘This portion of the canal will 
he completed fully 18: months ahead of 
the official opening day of the ng water- 
way. Already it is open to navigation 
for more than five miles: mind from 
deep water, Only three niles cut of the 
eight still remain uncompleted. 
his rapid passage through the canal 
demonstrates haw Fant it is nearing: com- 
pletion. The entire channel is a little 
more than =o miles long, About 47 
tiles of it, including the lock sites, are 
now down to its requisite depth, and, of 
ihe remaining 14, there are less that 
eight mules at beak heavy work. 
THE PERMANENT FORCE 
From all this it will be seen that the 
latest date set for the completion of any 
jit of the work is July 4, 1913. The 
problems are now beginning te shift 


from the Canal Commission to Congress. 


That body will have a mamber of probe 
lems to solve, and, if the full fruitage of 
the magnificent performances at Panama 
is to be realized, prompt action ts obvi- 
ously essential, mae 

The firat thing to be determined is 
how the permanent operating force of 
the canal shall be made wp. We now 
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have on the Tsthmus a body of 5,000 of 
the best Americans who ever trod shoe 
leather, They are the cream of a five- 
year-long process of climination. It 1 
the desire of the chief engineer that 
lemslation be enacted at the carhest pos- 
sible date permitting him to select from 
this force the 2,500 men who shall con- 
stitute the permanent force for the oper- 
ation of the great waterway. Many of 
the best men, with the sort. of foresight 
ane would expect among such people, 
are already accepting offers from. other 
eens to aie c ah as 2007) is en 
canal is completed, Heginning next fall, 
hundreds Ha men will te lai 


| off every 
tonth, | | 
Colonel Goethals will recommend a 


new wage scale for the permanent body, 
tle thinks that health conlitwins are now 
atch that there will be no longer a neces- 
sity to maintain the present high stand- 
ard of pay. The new scale will be about 
25 per cert higher than in the United 
States, while all of the supplies the 
operatives pum their families will use 
will be furnished by the goverment at 
ost, 

Another question which mst be cle- 
cided is what form of government there 
shall be m the Canal Zone, and what 
thall be done with the people who live 
there and who will not have employment 
on the canal. Et is pomted aut that the 
land is practically wnifit for agriculture, 
and that to leave the people there will 
necessitate the expenditare of millions of 
dollars: for sanitation that muyht other- 
wise be saved, to say nothing of the dan- 
ger that might arise from having aliens 
on the vane in case of war. If Conpress 
follows the recommendations of the 
canal authorities, the zone, cxeept for 
the tetminel cities; will be depopulated, 
leaving only those who will be connected 
with the operation of the canal and its 
works. 

FIXING THE TOLLS 

The knettiest problem with which 
Congress-‘will have to deal in placing the 
canal in eperation will be that of fixing 
the tolls, Shall it-be made free to Amer- 
wan vessels, or only to such American 
vessels as are not engaged i constwise 
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trade? Shall it be toll-free to all)-stups 
of all nations? Shall the rate be made 
enly such as will pay for the mere cost 
at operation, allowing sething for inter- 
est on the investment or for the final 


retin of the cost of construction? There 


are dozens of varying views on all of 
these matters. 

~The first feature of the whole propo- 
sition is the fact that when we have 
completed the canal we will have a pes- 
oible ship-handling capacity of So million 
hs met register, This means that we 
can animiilly put over soo million tors 
of cargo through the canal, since each 
net register ton of a ship, American 
MCOsUurenierit, means two and a half tons 
of orcinary cargo, Deducting for neval 
vessels and for light-loaded shins, and 
dso for such as might go through in 
hallast, it is probable that the annual 
freight-carrying capacity of the canal 
will be upward otf 125 amilion tons of 
Actual cateo—enongh to load a freight 
train reaching ground the work! All 
hands realize that the more osc of the 
canal the commercial interests of Amer- 
ica make the tore Valiable will it be- 
crores, | 

There are many who take the fallow- 
th View concerning the matter of tolls: 
lf the Lintted States: ts to make the noost 
ont of this great enterprise. the inland 


waterways of the eountry: must be de- 


veloped to the pomt where the Muassts- 
sipped River, the Alissonr River, the (hie 
Kiver, and other streams of the preat 
Mississippi Valley shall be toade navi- 
puble fer otdar-guing steamers, so that 
vessels may Inad direct and go to the 
ends of the earth Then, the tivers tw 
the Atlantic and Pacihe seaboards onaglit 
to undergo sinilar development. To do 
these things would require a half biilion 
dollars. Consequently, if the government 
should remburse itself for the outlay for 
the construction of the Panama Canal, 
it would be in gol shape to undertake 
inland-waterwiy development, 

Those whe subscribe to this view feel 
that o rate of toll can be fined) which 
would net circiurage a ton of business 


froin going through the canal, and yet 


which would serve ultimately to repay 
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the cost of its construction, The rate 
which seems to meet with most favor 
i one dollar per net register ton, As 
expilamed before, the net register ton, 
American imeasnrement, means two and 
a. hali tons of actoal carpo. on that 
basis the rate per ton of cargo would, 
with the average cargo, umount ta about 
45 cents, Such a rate would be less than: 
five per cert of the through rate from 
san Francisco to New York. 
It ts estimated that any rate above 
$1.40 per ton might drive business across 
the Isthmus af Tehuantepec, through the 
Straits of Miutellan, or through the Sez 
Canal. The officials of the Tehuantepec 
rite freely concede that if the rate is 
mide as low as a dollar a ton they will 
have ne chance at getting threigh-carge 
business. “Thev now get one-third of the 
through rate hetween San Franciseo and 
New York, and between Hawai ani 
Atlantic seaboard! points: What they are 
hoping for, however, is thar there will 
restut such a preat boom im lwisiness 
upon the opening of the canal that they 
will gain enough distriliating business to 
make up for their loss of thromeh-cargo 
traihe. 

suey will find Panama a great coin- 
pelitor with a nate of 45 cents per cargo 
ten. At Suez the Danube tneastirement 
used, which allows only three-hiths as 
much spice Tora net reprster ton as aloes 
the American meadirement. Ths re- 
sults in the mites at Suer being fixed 
at prachcally 75 cents per cargo ton, 
ar tearly double the propose) rate at 
Panama. a 

There. are those who urge that the 
canal ought to le toll-free to all mations, 
They say this has been a great altruistic 
undertaking, and that our chief glory 
shold be in making it usable witheat 
money or price by all the ships of all the 
seas. Those who oppose this idea say 
that the canal was ici by Amerwane 
and fer Americuns, and that inasmach 
as more than so per cent of the business 
Which will puiss through the canal will 
not touch our shores, there ts no reason 
Why it should be ased to give Europe 
tride advantages to which we have fair 
title ourselves. 





HE PANAMA CANAL 


HANDLING Strrriirs 


It is the hope of the canal authorities: 


that Congress will enact a law permitting 
the cana to furnish coal, ship-chandlery 
stores, and everything else that 1s needed 
by ships which would use the canal 
They would not make it a government 
niiwpoly, bat would leave others free 
to compete. The present laundry would 
be maintained, receiving a ship's laundry 
a6 s00n as the vessel reached the carnal, 
and delivering it back by the time the 
transit of the cannl wae finished. If 
authority is fortheeming, a commercial 
drydock will be maimtained and large 
reyaur shops kept open. 

Ome advantage vessels will have tm 
passing through the Panama Canal is the 
act that the gasmile section between 
Gatun and Pedro Miguel will be filled 
entirely with fresh water, and that this 
will serve to remove the barnacles from 
the ships. Colonel Goethals says he ex- 
geet the entire bortom of the canal to 
« paved with ships’ barnacles in the 
years thi corte, 

Tt is believed that the best possible 
why to encourage vessels to choose the 
Manama Toute is to have there at fair 
prices and in sufficient quantities every- 
thing that aalip thousands of knots from 
home may need. With the knowledge 
that such things nay always be had and 
that. prices: will not be pot up on any 
pleas of scarcity, the ships of. the world 
eould sail via Panama with a larger pro- 
portionate load of revenue - producing 
cargo than by any other route. 


WORK AT GATUS 


There & perhaps he other work on 
the whole canal more interesting than 
that at Cattin, Here it tw that one pets 
a view of same of the mast stupendous 
work on the great waterway. _ Catan 
am ia ew takin shape stil SeMi weal | 
be up to its full height. To the tourist 
it is a micat disappointing sight. When 
he approaches Gatun he inquires “where 
the dam is, for, be it sand, the elope we 
the striucttre is so gentle that few people 
recognize jtasadam Take a yard-stick 
and elevate one end three inches above 
the other, and vou have about the aver- 


dam, 
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age slope of the dewn-etream face of the 
Om the upstream side the slope 
would be represented, so far as the part 
under Water is concerned, if you elevate 
the one end of your vard-stick four and 
a half inches higher than the other end. 

The complete] dam will cover some 
joo acres of growed and will contain 21 
million cubic vards of material—endugh 
to make a wall of earth three feet high 
and three feet thick anid reaching nearly 
half wav around the werld. | 

The dam las been full of surprises, 
tut very different kinds of surprises 
from these which the pessimists were 
expecting. "The-site was for a long time 
called inte question, When Colonel Goe- 
thals took charge he immediately put into 
effect a policy of net taking even the 
smallest thing fir granted when he could 
prove ad thing by actual test, After the 
assertion had been made thousands of 
times that there was an indergrotnd 
iver flowing beneath the dam site, he 
honeyeombed the whole area with ber- 
ings and sunk a biy shaft down to solid 


foundation, so that he could see with his 


awneves. He found almost none of the 
conditions the fearful ones had pictured, 
But, in order to forestall al) criticism, he 
planned the dam so as to include triple 
interlocking steel sheet piling: across the 
valley, driven down to bed-rock. and a 
dam that should te 145 feet hivgh—so 
feet above the water level, | 

Then came the famous “collapse” of 
the dam, wired! to the American press by 
a Panama newspaper reporter. People 
did not stop to think that there was as 
yet no chun there to collapse. and Presi- 
dent Roosevelt was alarmed at the wide- 
spread uncasiness. [Tf was this that led 
him to. send the board of engineers to 
the Isthmus, accompanied by Prestdent- 
elect “Tait. 

The net result of the trip was that the 
engineers declared the dam was bemg 
linlt needlessly high, and that there was 
no occasion whatever forthe use of the 
piling. So tt was cut down to trs feet. 
and the piling was omitted. After all, 
the story that sheck the confidence of 
the Ameritan people in the dam here 
good trait in the resulting saving m the 
construction of that dam. The only 
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criticism of it today is that it is still 
larger than was necessary. Colonel 
Goethals admits that if he harl heen 
building it for private corporations he 
wold have made it smaller, Put “con- 
cede everything else to safety” has been 
his policy from beginning to end. 

We sec this same attitude in the mat- 
ter of providing for the disposal of sur- 
plus water coming into Gatin Lule cir 
ing the high stages of the Chagres River. 
The Gatun spillway is being built so that 
it can discharge 137.000 cubic feet of 
Wailer a second, the water issiding ata 
kpeed of 95 feet a second, 

This: will take cure of the mmddest 
food that history records in the Chagres, 
In addition to this, the lig culverts of 
the locks can be turned) open and a flood 
Of F7o000 feet a steamed 1s provided for. 
Yet the Chagres can flow at its hiphest 
known stage into the Gatun Take for 
514 hours, with no discharge at all, and 
raise ite level only dne foot, and can 
fiise seven feet withomt doing damage. 

In other words, although the Chagres 
coud do its worst for aday andl a half, 
without a drop of water going over the 
spillway, without doing any damage, the 
canal authorities have arranged to pass 
out more water per hour than the Cha- 
gree can possibly brig down, and have 
not presumed at all upon that day and a 
half advantage over the Chagres. 


EVERY CONTINGENCY FROVIDED AGAINST 


Still another incident serves to ilus- 
trate the wonderful care that hos been 
taken wniformly oot to draw a. roster 
picture than conditions warrant, Colo- 
nel Goethals always declared that the 
material which would constitute the hy- 
drauke core of the dam would be sufh- 
ciently impervious to water to: prevertt 
any dangerous-scepage. Put experience 
is proving that there is no seepage at 
all <A long pond is maintained at all 
tines on the crest of the dam, and into 
this the big dredges are pumping mil- 
hons of gallons of water. The clay set- 
tes and part of the water runs off, The 
remainder stave there, secking cut every 
possible crack and crevice, a sort of lry- 
draulie stone-mason, who tightens up 
every minute space and offers a perpetual 
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guarantee that when he finishes his work 
all will evermore be well, 

Another illustration; showing how 
more than cautions ate the responsible 
heads «if the canhl in their efforts te in 
sure its integrity, is the provision against 
accident: in the operation of the locks: 
Uhe fact that they are, 50 to. spenk, 
“double-tracked,” sa that even if things 
should go wrong in the one set of bocks. 
the other set will be available, is in itself 
regarded as practically eliminating dan- 
fer. But this is only an incicental pre- 
cautionary step. 

In order to guard against danger from 
a ship ramming the upper or lower 
gates, there is a. heavy hain stretched 
across the channel, with the ends al- 
tached to giant hydraulic paying-out 
machinery. These chains-and their pay- 
Inger! attachments are strong enough 
to Stop) & 1O.O-ton stenmer toiveling at 
the mite at five knots aun hour. But even 
if they should fail to bring a vessel to a 
stop and it should ram down the outer 
gates, there would still be a second pair 
of gates across the channel, Net ovce in 
millions of times wonld the first gates 
be rammed, andas for the next pair, it 
1 almost bevond possibility thot. they 
should) be reached by the vessel and 
forced open, . 

But suppose the chain failed to stop 
the ship, then thot the outer gates also 
failed, and then even that the almost im- 
possible should happien—the second pair 
of gates rammed; even that contingency 
is amply provided against. A large canti- 
lever bridge will be ready at all times to 
be swing across the channel, From this 
there would be let down a series of 
nickel steel wicket girders into the madly 
rushing waters. The lower ends of these 
girders would engage a sert of offset in 
the lock floor, making a series of small, 
nearly perpendicular cmuiways, on which 
larpe steel sheets mounted on rollers 
would be let down. By the time all of 
the girders and sheets of steel) were tn 
place, there would be an effective steel 
dam interposed to replice the damaged 

es, Such an emergency dam is to be 
found at the Sow locks. Although. it had 
frown so tusty by disuse that it could 
not be operated by pawer when an acci- 
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dent did happen, it was placed in position 
bv. hand effectively served its. pur- 
poset. 

But even here the manifold precautions 
to make impossible serious acctdents in 
lack operation do not stop. Statistics of 
lack canals show that perhaps go per 
cent of the accidents in lock operation 
arise from vessels entering and leaving 
locks under their own power. ‘There 
secms to be an imposstbility to get ship- 
tasters to respond to every signal given 
exucthy.as given and at the mstant given. 

To secure the proper coordination he- 
tween the ship ttself and the lock ma- 
chireery at Panama, it has been decided 
that no ship shall be allowed te negotiate 
the locks under its own power. ‘There- 
fore a-series Of electric towing engines 
will be installed an the side walls of the 
locks. When a ship approaches, it will 
be brought to a standstill outside the 
locks: Then four of these towing cn- 
pines will be attached to it by means of 
hawsers—twe at the stem, to pull + imto 
the locks, and twe at-the stern, to hold it 
hack and to step it at the proper time. 
No canal om earth now i operation 
has more than half a4 many precautions 
to insure successiul operation as the 
Panama Canal will have. 

REMARKANLE EFFICIESCY 

One of the most remarkable phases of 
the work of biailding the Panama Carnal 
has been the unparalleled) develipment 
of engineering efficiency, For instance, 


the eust of steam-shovel operation, has. 


been cut from ot.5 cents a yard to BSS 
cents a yard. The cost of haulmg away 
the spor) lias beer cut down from 1&.s4 
cents a yard to 15.22 cents, although the 
distance of transportation has inereased 
from 8 to. 12oiles. A ton of dynamite 
tas been made to do twite as much work 
in 1j12 as it did in t908. They save 
$50,000 a month by shaking ther cement 
hags. 

ey hen Colonel Goethals took charge 
of the work at Panama the incessant an 
insistent demand of the people at home 
was that he should “make the dirt fly.” 
He recornized that if the canal. were to 
command the support and confidence of 
the people duting its construction, “mak- 
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ing the dirt fly” would have to be the 
first aim of the canal digpirs; the cost 
of making it Hy would have to become a 
secondary consideration. How well he 
succeeded is shown by the tremendous 
resalis of 1go8%—a37 millon colne yards 
of material removed, 

Thereafter one beard little talk about 
nuiking the dirt fly, and the Commission 
was then able to bend their energies to 
the work of making it fly economically 
zs well as to making it Ay fast <A 
tivhtenitig-up process here, the elimina- 
tion of lost motion there, the invention 
of some time-saving device at another 
place—all served] to make the opiwritions 
Wore economical and te save millions of 
ditlars: So great has been the progress 
in develaping efficiency onthe [sth 
that they have cut the eost of excavation 
in Culebra Cut by more than one-third. 


THE USE OF CONCRETE 


Nowhere else in the world has there 
ever been such a vast amount of masonry 
constricted on any single engineerin 
project as is being built in the locks ans 
anilways of the Pataimna Canal. In times 
gone by the misonry of all great pro- 
jects, ke the Pyrannds of ancient times 
and the Assnon Dam of today. wis made 
of natural rock; at Panama they make 
artifice! rock, and make it so fast that 
one scateely can believe his eyes. The 
concrete required on the whole project 
amounts to more than four and a half 
millicn cubic yards. 

This is encugh to build up an airime 
yireet From New York to Washington, 
with six-room houses on both sides. 
Those howses would furnish shelter for 
4 population the size of the city of 
Indianapolis, taking the census returns 
of the number of people to the average 
American dwelling a& the bast 

Expressing the magnitude of the pro- 
ject in another way, it would make a 
regulation sidewalk nine feet wide ly 
six inches thick, reaching more than 
twice aroun the earth. 

The locks at Gatun tequire two million 
ctbic yards of concrete, ‘Those on, the 
Pavifie side, being built with two flights 
at one place ‘and the third at another 
place, require nearly 200,000 yards more 
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than the single triple tlicht at Gatun, The 
Gatun sjaltvray claims a approsiately a 
quarter of a million yar 

Nowhere else in the world does Otte 
get amore vivid impression of the versa- 
tility of concrete: than on the Panama 
Canal. They are using it to make the 
giant locks, and with equal success in 
constructing the huge piers and «docks at 
the ends of the lig waterway. They 
have heen trying out a cemeént gun to 
shoot cement—sand and water, mixed as 
it passes out of the norvle—against the 
sides of the Culebra Cut, to form a coat- 
ing of solid’ artrheial rock, although the 
experiment has not proved as much of 
a success os had besa hoped. ‘Ther are 
building light-houses and other aids to 
navigation out of concrete, and have 
even gone ao far as to build harges of 
this matertal, 

Nowhere else ih the world is there to 
the found such extensive concrete mixing 
pianits or such remarkable machinery for 
mending the material. Milliens of bar- 
rels-of cement had to be carried to the 
fsthmus and millions of yards of stone 
had te be quarried and crushed at Ancor 
and Porto Bello. Sand by the hundreds 
of harge-loads had te be brought frem 
islands in the Atlantic and the Pactie to 
keep filled the seemingly insatiable niiws 
of dozens of giant mixers, which receive 
some ten toms of sand, cement, crushed 
stune, and water, whirl theny around, for 
a minute in a sert of digestive process, 
and then dump the mass out in the shape 
of unhardencd artificial stene. 

Many new problems in concrete com 
struction have been worked owt at Pan- 
ama. =«'The effect of sea water on cot- 
crete, the time of setting for such hnge 
masses, and adizen other matters. upon 
which depended the stability of the locks 
and the integrity of the waterway, had 
ty be tet. All of them were met in the 
spirit Of accepting nothing ms prover 
until jf was proven by actual phystenal 
test, 

The world is now in the age of con- 
crete, and the Panama Canal must go 
down into history as the greatest effort 


man ever bas made and perhaps ever: 


will make to simulate the processes of 
geologic ages ail dein days what nature 


required unreckoned years to accom- 
plish. 


HEALTH CONDITIONS 


Turning now from the engineering 
features of the canal to the other phases 
of the work, We find that here equally 
renarkable conditions prevail, While 
we are bnalldineg a go-Toot canal in less 
titve than it took the French to discover 
that they could not build a 1§-foot 
waterway, and are making it a glorious 
sticcess with no greater cuthay theta it 
required for the French to take the 
mont distal of fatlires, it is largely 
bicaitse extravagance util disease cee 
spired agama the Irench as they never 
did before or smce agamst any pecple. 
They actually hod bronght over snow- 
shovels, for what no mortal man know- 
eth, and they also were oupplied with 
thousands» ‘of torch-lights for the ‘rele 
bration procession. Fine myotor-hosnts 
were shipped to Culebra in anticipation 
of the day when water would be running 
iit the canal, 

Hut then the French did net know 
about the yellow-fever mosquito, They 
actually made things easier for their ting 
but mast deadly foe. They set the posts 
of their hospital beds in little patis of 
witer to keep the ants awav—anid the 
Vellow-fever tosqiitty teveled in it 

When we went to Panama we had 
learned the secret that the mosquite had 
kept hidden from Intmmanity for all the 
getierations before: If the Spanish- 
American War had taught the necessity 
of the Panuma Canal, it also furnished 
the lesson which made the work pogsi- 
ble. The lessons of sanitation at NMa- 
vane, anc] the making ont of a complete 
case against the vellow-fever muoeqtiite 
by Drs. Reed, Carroll, and Larear. put 
Into, practice hy so able a sanitarian as 
fir. Gorgas, at Panama, has served to 
take the Isthmos almost a tropical 
health resort, | 

When it is conaiderc | that the pro 
Pears of colored population on the 

hinus to the white population is larger 
than obtains in any American city, and 
that in spite of this the Canal Zone death 
fate is as small as that of the mst 
healthful of American cities, the sucess 
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of the sanitary campaign liccomes re 
markable. 

“CH course there is po region on carthi 
where so much money is spent in propor- 
tien to population orto aren for keeping 
the people in health as at Panama: Dhd 
we spend as much at home for sauitation 
and hespitals in proportion to population 
as we spend at Panama, oir total catlay 
for health would aggregate one-third ot 
all the expenditures of public money by 
the Enited States, the States, the coun- 
ties, municipalities, and school and road 
districts af the country combined. Did 
we spend as much in prepurtion to area, 
oor total outlay for health purses 
would ameant practically to 12 billion 
dollars.a Year. 

ft hos been said that there might be 
both a congress of nations and g con- 
press of mosquitoes on the Isthnms, 
Counting the islatids of the sew sis sepa- 
rate countries, it ts said that there are 52 
countries represented om the [stherus. 
and the number of kinds of mosquitoes 
pce Was many Times mere, 

ut the mesquite cannot operate sic- 
cessfully in oil stocks; water is his line. 
A baby niosdqiito, must live in the water, 
and is under the necessity of making 
some 8.000 trips to the surface while 
growing to adulthoo |, It comes up for 
arr. [fit happens to getin stele speck 
of of down tts litth gullet on any ote 
of these many trips, there 7 funeral in 
mosguitiwion soo thereafter ; sic thaw. 
sands of barrels of oi) have beenscat- 


tered upon the mosquite-troubled waters 


Of Panama. Doing this, keeping the 
grass cut, the drains all open, and dan- 
gerous diseases out of the ports repre- 
sents a large proportion of the health 
work at Pandan. 


TH MAN AT THE HELM 


When President Konaevelt called UpMOrt 
Lieut. Col, George W. Goethals to go to 
Panama and dig the canal, he selected a 
leader at ten w be 14 entitled! Lo rank 
with the greatest captains of history, To 
study him at close range 15 to iknow one 
ef the test remarkable men of the tintes: 
He cares just abont as little for popular 
applinse as any min | have ever known, 
ihe alwevs keeps Limself in the back- 
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ground. ‘Tall, hroad-shouldered, bronzeil- 
faced), with snowy white hatr and mius- 
tache, he is physically a man among inet, 
Intensely loval to his military tram, 
he cares as jitthe for its fuss and feathers 
atti) trappings as did Grant or Stonewall 
Jackson. | | 

Qne day | was traveling with har 
across the Jathmis to Colon, and 1 re- 
nuirkedl that he net lie the busiest man 
on, the fsthmus, and that yet T had never 
wen aman who always scemed to have 


as little pressing werk befco-: him. “J 


have a contempt for the man wii te al- 
wave trying to make tf appear that he ts 
buster than other people, and that they 
must wiit on him," came the laconic 
reqly. | | 

At another time | remarked that he 
seemed to hiave solved all af the prob- 
lems of the Gamal and hud the whole 
force in smooth working order. “Ti you 
were to drop into my office ony Sunday 
inerning. whos if i Oper te thy lowest 
workman on the cunal, you might think 
differently.” he responded. “I think,” 
he comtinned, “that the best way to keep 
ment contented is ta give them a hearing. 
[ may not be able to dir what they would 
wish, but the very fact that [ hear them 
makes they feel that | want te do the 
ight thing tw them.” 

In speaking of the progress of the 
work in Culebra Cut, the Chief Engineer 
revealed to tie & species of greatness 
abowe anything | have ever seen. MMe 
has worked and slept with his task for 
five years, keeping at it with unrelenting 
zeal andl calm enthusinsm, The whole 
world rightly gives nin great creslit, but 
in one generous kandful he turned the 
bulk of it aver to lis predecessor, doing 
it in about the following words: ‘The 
people talk about the success of the army 
engineer al Panama, lat it was fortimate 
that Mr, Stevens preceded us. The real 
problem of digging the canal has been 
the dispwsal of the spetl. and no army 
engineer in Ameria: could have Eaud out 
the transportation scheme as Mr. Stevens 
did, We are buildie on the founda- 
tions he laid, and the world cannot give 
hitn too mach credit.” 

Colonel Goethals has special trains. 
private cars, and moter cars at his dis- 
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posal all the time, but as a rule he rides 
on the regular trains, in the ordinary 
day coaches, and goes about among the 
men on the work, keeping m touch with 
thent at all times. 


HUMORS OF CANAL BUILDING 


Not everything is grim anil ¢deter- 
mined work at Patoma. <A little ft 
now and then crops out, mostly im- 
pated fran the States, and being 
eoinsta by Congressional delegations 
who visit the canal. A year or two ago 
* Western Senator was in one of these 
delegations, and ata hearing on the 
Gatun Cam he inquired: “Colonel, how 
is it that so small a hedy of curth as the 
Gatun Dam can bold in check «uch a 
tremendens body of water as the Gatin 
Lake?” 

Colonel Goethals replied that i was 
explamed: hy that el kann prnciple 
of hydrostatics under which the pressure 
of a body of water is determined entirely 
by its height and vot by its. volume, 
Still the Senator-could not see it, 

hen Senator Knox, now Secretary 
of Shite, addressed the Western Sen- 
ator, saying, “Senator, if voor theory 
were trie, hew could the dikes of Hol- 
land held in check the Atlantic Ocean?” 
Thereupon the Western Senator saw 
the point sind joined in the laugh at his 
OWT CX THOS, 

Another distingpished visiter, travel- 
ing ima train whieh had just backed off 
of the Panama railroad on to the crelo- 
cated line, wanted to know of the Chief 
Engineer if the relocated line were the 
Smet fuuge ws the other. 

1 young man in the diplomatic serv- 
ice of the United States, after having 
witnessed! the putting of a model of the 
Gienpic through a model of the Pedro 
Miguel lock, asked Designing Engineer 
Cornish how it was that they got the 
Witter ante the locks without pumping 
it M1. 

There is a perennial circus on the 
Isthmus in the shape of the jo,000 
West Indian negrees who are helping 
the the canal, [T have the word of the 
Chief Engineer that one of them ‘has 
frequently been seen to go to the post- 
othee, get a letter, place it on his head, 
put a stone wpon the letter, and walk 
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: Lipon one occasion three Marti- 
TrIgQite Te Were set to removing ma- 
terial with a wheelhitrow, They loaded 
it, und then one stooped down, the ather 
two lifted it to his bead) and he walked 
away with the lewd. 

Whett one reflects that the 30,000 ar 
tore negro¢s ond Spaniards who make 
up the common labor on the canal were 
aH wintramed and wndisciplined, and that 
the force of negroes chatges almost every 
year, 1 becomes all the more remarkable 
that such prent feats of chgineering per- 
formance should be possible at Panama: 


away, 


SUA-LEVEL CANAL [MMOSSIBLE 

As one who originally believed that a 
sea-level canal should be built, 1 freely 
acknowledge my belief today that if we 
hid undertaken such a waterway, we 
would have retired defeated and disap- 
pomted, as did the French. The work 
on the present project has absolutely 
vindicated the judgment of those who 
oppored 4 sealevel canal In the first 
place, the width of the waterway per- 
force would have been so narrow that 
it could readily have been blocked by 
sore fnture Hobson with a Merrintac. 
In the second jlave, only God knows 
how much material would have had to 
be tuken out of Culebra Mountain before 
its: sides wonld have stopped slip ang 
into the cut. In the third place, there 
wuld have lad to be tdal locks, which 
would have been in more danger of 
beiig put out of commission than the 
present ones. In the fourth place, there 
would have hac to be a higher dam at 
Gamboa than there 14 at Gatun, and a 
fairer mark it would hove been for the 
aéraplane. No one ever leaves the Isth- 
Mus now without registering a vow of 
thankfulness for the wise course that 
was pursned in making it a lock canal, 
[t ts so obviows that the veriest layman 
cin see it, 


FORTIFICATIONS 


With the two preat forts at the two 
ends of the canal fitted) out with four 
Iq-inch puns, 4ix G-inch guns, and 


twelve 12-inch mortars, with twelve com- 


nics Of coast artillery, one battery of 
ld artillery, four regiments of infantry, 
and one siiad of cavalry, there is not 


AMLNDSEN'S ATTAINMENT OF THE SOUTH POLE 


likely to atise a time when these fortih- 
cations, backed up by the American navy, 
will fail to aa a a proper and whole 
some teapect from other nations. 

It is-tather remarkable that the culy 
objections that have been raiser! to forte 
fying the catal have come from our own 
meople. To have made it neutral would 
ei placed the United States in a 
peculiar position in case of war, Wither 
we would have had to refrain from 
eene it for our war ships, or else we 
would have had) to permit the enemy to 
use it on equal terms, That would have 
Heart that good American. citizens, oper- 
ating the canal, might have been forced 
to put the eneniv’s Alert through the 
witterway—practically compelled to com- 
mit a sort of legalized treason against 
their Gen pavernment by giving aid and 
comfort to the enemy. 


A KNEW COUMEMCIAL MAP 


As intimate in the beginning. won- 
dertul and world-sffecting results must 
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grow out of the completion of the canal. 
Cities that are today the way stations on 
the international routes of trade will 
grow up into veritable metropolitan com- 
munities, “Other cities which are su- 
preme today may fall back into seconil 
place a generation henee. When the 
Parks captured Constantinople and cut 


off the trade between the Orient and 


the Occident. Colurmbus satted in search 
of a new passage to India and discovered 
a new world, When the Panarna Canal 
is completed and the generathin passed 
durmge which the ughways of the oceans 
will be changer, the United Stites will 
have discovered a new world of inter- 
national trade; which will so link and 
bine the nations tevether that the prear 
waterway, built primarily for defense. 
will become one of the greatest factors 
inthe promotion of universal peace, anil 
the prophecy about swords hemg: beaten 
info plowshares and spears inte priming- 
hooks will have been browght nearer to 
fulfillment. 


AMUNDSEN’S ATTAINMENT OF THE 
SOUTH POLE 


HIS page was already on the press 
when the cable came from New 


Zealand announcing the attait- 
ment of the South Pole by Roald Amund- 
sen, December t4-t7, 19tt. Amundsen 
is a gold medalist of the National Gen- 

aphic Society, having been awarded the 
Hubbard Medal of the Society for his 
achievement ot the Northwest Massare 
from the Atlantic to the Pacific, and for 
his explorations atid observations on that 
remarkable voyage of discovery. The 
Society rejoices at his well-earned suc- 
cess in attaining the coveted geal at the 
far South. 

Many geographers had feared that 
Amundsen. would yield to the tempta- 
tien of following, for a considerable part 
of the way to the South Pole, the route 
previously discovered and opened by 
Shackleton; but his account shows that 
he was not satishied to dé this, and im 
consemence he has made ciscoveries and 
survers that are entirely new. 


The whole distance traversed by hin-— 
approximately zoo miles from his base. 
where he moored his ship to ice-front— 
to the pole itself, appears to have been 
aeross previcwsly untraversed and uti- 
krown ice and land, Ele has defined the 
eastern and southern boundaries of the 
Great Ice Harrier, that vast’ plain. of 
floating ice which flows down from the 
great Antarctic Continent, and whese 
western boundary had been defined pre- 
viously by Shackleton, This enormous 
clacial ice plain is one of the wonders 
of the world. It is a solid mass of ice, 
floating for the most part, approximately 
foo to 1.600 feet thick, and covering an 
aren of about foo,ono square niles, or 
considerably larger than New York, 
Massachusetts, New Hampshire, and 
Vermont combined, 

Amundsen found traveling across the 
horrier comparatively easy, He marched 
qR2 peographical miles (ue south across 
the plain until he was confronted by the 
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OUTLINE MAP SHOWING BOUTE OF AMUNDEESX. TO SOUTH POLe 


Captain Seott's fase ia als shown. ‘Seott was planning to follow the route of Shachlevon, The 
EADIE he South Polar expedition i# now camped méar Amundaen’s base: the Australttn eapedition 
ot made a bake on Clare Lund: the hase of the German expedition ison the other ‘ile of the enti 
nent on Coats Lond i 
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high mountains, Here he was so fortu- 
nate as to fmd a glacier route up to the 
inland plateau easi¢r than the Beardmore 
Glacier, which was used by Shackleton 
to ascend ‘to the inland plateau three 
years before, 
Amundsen and tour companions ac- 
complished the ascent from the tee plain 


to the plateau, 10,500 féet, in: the mar- 


velously short time of four days. He 
was now about 275 miles fromm the pole, 
and thence onward his greatest cliffien!- 
ties were-encouritercil, The rare atnwie- 
phere at this high clevation made breath- 
ing difficult. Storms delayed them, but 
they pushed! on and reached the pole 


December 14, staying there for three 


dave. ‘The pole is. at an elevation of 
19,900 feet. Atmindsen reports a lofty 
chain of motdniniins, some ating 
15,00) feet, extending southeastward! as 
far as he could see, The chain is proba- 
lily anvextension of the lofty range seen 
hy Shackleton, and probably stretches 
neross:the South Polar area to Waddell 
Sak. _ 

Shackleton in. 1909 reached a point so 
hear the South Pole that we ‘have known 
pretty accurately the conditions at that 
extreme point, eo that the pea Tt of 
Amunilsen's narrative dealing with the 
pole itself, while highly entertaining, is 
not so impertant or so novel as it would 
otherwise have been, 

Ammnidsen owes his suctess to his very 
carefully prepared equipment, to his 
eplendid dogs and his skill in handling 
them, aid to many years of previous 
experience in batting with the ice and 
snow of the far North, Next to Peary, 
he is the most experienced traveler on 
we in the world, The following notes 
fram his cable to the New York Times, 
to whem the world is indebted for his 
story, illustrate the minute care with 
which every detail was anticipated: 

“Washing was oa luxiry never im 
dulged ip on the journey, nor was there 
anv shaving; but, as the beard has to be 
kept short, to prevent ice accumulating 
fram one's breath, a beard-cutting mia 
chine which we had taken along proved 
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invaluable, Another article taken was a 
tooth extractor, and ithis also proved 
valuable, for one man hada tooth which 
became so bad that it was absolutely 
essential that tt should be pulled owt, ancl 
this could hardly have been done without 
4 proper instrument 

“For food we felted entirely on pem- 
mican, hiscuits, chocolate, powdered 
milk, and, of course, dog meat. The 
digs were fer on perirnicsin, 

“In my opmon we bad the beat and 
most aitisiying provisions possible, In 
fact, from the begining to the end of the 
journey we never felt an undue craving 
for something fo eat or any feeling of 
not having hid sufficient nourishment.” 


BHIRD'S-EYE VIEW OF PANAMA 
| CANAL 


A GRAPHIC picture of the entire 
kL Panama Canal is piven in the 
“Birdseye View of the Panama Canal,” 
published asa supplement te this namber 
of the Magazine, The pereat featores 
which make the canal so remarkable— 
the giint Gatun Dam and spillway, the 
enormous cut at Culebra, the big arti- 
ficial lake which forms about one-half of 
the canal toute, and the long deuble 
lo¢ke—are presented so clearly that the 
reader vividly realizes the entire. work. 
For the convenience of the readers of 
the Magazine, a limited edition of -the 
map has been printed on beavy stock 
suitable for framing, aml may be ob 
tamed af the offices of the Society tor 
SO Cents PT Copy, 


IMPORTANT NOTICE 


, AY. very great popalunty of the 
| Magazine dunng the last several 
months, which has necessitated incress- 
ing the edition by mere than 50 per cent, 
delayed the publication of the January 
and February numbers. The March 
number will follow very quickly, and we 
hope soon te catch wp with the calendar. 
t¢ March number of the Magazine 
will contain a comprehensive map of 
Chink and its territories, 1834 = at 
inches, 





The price for either af three mmelels 
is £1.00: Nat «a cent mare le needed 


Touring, Tie é-pabedty ets 
te equip either car bidore if is road for tae > 


Tatpede, fourpassengert d¢ Raeaileter, Perper yer 
Pop Leap, Diseo SeffSiearter, De 


maittoble rima, BIG tres, foredeors, windshield, farce gaa tank, magnete—dual ignition ayatess—and all thines 
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Get a Quiet Automobile 


A Noisy 


“One Won't Do 





Nothing so euickly indicates the good quality of an automobile as its quietness. 
All machinery, of course, makes some noise, and as it wears and its adjustments 


become worn, the noise increases. 
But many automobiles 
heard above the roar of the city traffic. 


even those of today—are so noisy that they can be 
Contrast that with the quiet 
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New Self-Startin; 
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Built by Howard E. ‘Coffin 





lf you have followed automobile development 
you know what that means. Howard E. Coffin is 
America's foremost engineer, Builder of five fa- 
mously successful care before he produced the New 
Ser Sterting HUDSON "33," he put into it all be 
learned from his earlier experience. 


As an example of simplicity of the car, the Self- 
Starting device weighs but 4). pounds and has only 
12 parts. 


In beauty of line. lixuriousness of fittings, riding 
comfort, and equipment detail, you cannot fired ite 
equal among cara costing leas than £2,500. 





A batted car could mot be built for leas than thet 
amount unless it were just as simple, hed just as few 
parts, and was built under similar scientific condi- 
Hones te those which obtain in the HUDSON factory. 

More than three-fourths of the entre 1912 pro- 


duction has already been delivered to individual 


There are thousands of HUDSON “33's” on 


LET es 


the road. AJl whe will want this exceptional car 


mist act quickly, elae they will be too Inte. 

Dent you think you should examine this car 
before choouing any other? Write for « velusble 
book, “How to Choose a Motor Car.” [t is free for 
the asking. 


“See the Triangle on the Radiator" 


HUDSON MOTOR CAR CO. 
7335 Jefferson Ave., Detroit, Mich. 


“Mention the Geographic—It identifies you.” 
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HIS is the only Fountain Pen in the world that is 

made with the Spoon Feed; it is the Waterman's 
Ideal patent which actuatesink control. The Spoon Feed 
ig made with fissures to convey the ink to the writing 
point, with @ channel for air replacement as the ink 15 
used and spoon-shaped pockets to guard against any ex- 
cessive flow caused by the heatof hand or body. The 
Feed never dries out, so there is always ink to start 
writing as soon as the point touches paper, The various 
types of Waterman's Ideals are for individual and im- 
portant purposes, each according tohow the pen ts uscd : 
Reeular, Safety, and Self-filling types. All are fitted with 
the Spoon Feed and have other advantageous features 
which have made this the standard pen of the world. 


Sold by Leading Dealers Everywhere 


Tp ave(d sutatituier, find Gtode trade-marr, Aoeilel cent on request, 


L. E. Waterman Co., 173 Broadway, Naw York 


8 Scheol St. Boston 115 South Clark St, Chicago Kingewoy, London 
17 Steckton a... San Francico 107 Natre Dain SL, Al ai Mantreal G Hue de H nnorre, Paris 
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the Bell 
Highway 





oe i 


The Bell system opens more 
than six million telephone doors, 
sf) that each subscriber can talk 
with any other subscriber. 


It provides a highway of universal 
communication to open and connect all 
these doors. 


lt also furnishes the vehicle for use on this 
highway, to carry speech from door to door 
throughout the land. 


The Bell highway is used daily by more than 


twenty million people—all telephone neighbors—_ oF 
by means of universal service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy One Sestem Universal Service 
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Canadian Rockies 


(Ott all the Tear! 


Summer Days me: 





LACAN 
Plan NOW ED ce 
to Spend Your Vacation KOOTERAY 
axial 
oo EMERALD LAKE 


286 Resorts SOO LINE 286 = |, ‘42curicte 


ILLINGIS— MICHIGAN WISCONSIN—MINNESOTA—-NORTH DAKOTA 
Write W. R. Callaway, G. P. A. Minneapolis, Minn, for Booklets 


—RESTS for the VWEARY— 
eet Preiee oe SLitdiretela 4 Twa (vist 
Avtioch, Ulects 
| , 7 _ , Budtabo. Mirmingsota 
| ' Pandingian., “Wieconsin 
Dlerie io Miunnrernita 
Fihele, Wy late RnpeT 
Cilia. eh tet Lit | 
Reserve, Wise onaln 
Waukesta, Wh iaconmam 
Toupee, Wh ieoeie 


64-Paye Beck tn Coders on 
HUN ial ee AND FISHING. 6c. 
and! Si:seerer Boer 
Miiflnale atl Wiscomsinm, . . . 2c, 
Fishing asd Summer Heoort , 
Minnesota sud Morth Wisconsin, 2c, 





On a (Pictured Stavies Fire) 
Saturday = 
Adtermom 














Comprises the greatest region of natural wonders 
in the world. Few have ony idea of its stupen- 
douse prandeur, 
Flan vour vacation oext Simmer for a visit to 
the Park by way of the Western entrance, at 
Yellowstone Staton, Wyoming. 
Remember that side trips may be arranged to Denver and Salt Lake City 
beth famous £5 stunmter resorts. 
You will enjoy your trip from the start by traveling via 


UNION PACIFIC 


Excellent Dining Cars on aff ‘Trains. 
to the Fark, call on or address the 


Protected by Electric Block Siynals. 
For literature and information relative 
Wearest Tep resentative. 


Grazr Four, Ff. T. M., }. . DeFeet, GH, A, 

Pie a et Siered, fhe, ALL? Aredieuy, iN 
W, G. NEM YEE, G. A. Ay. Pero, th, wv 
Py we. Andie Som. Cae, Fil, Be Neath ee 
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A Trip You Will Never 
Forget or Regret 


New York 


New a 


On Loxoriously Appointed 
10,600 Tun Shige 


$ ONE $97 ROUND 
40) WAT 70 TRIP 
Herth and Meals Tocladed 
Mardi Gras 
Ship 
from New York Feb. 14 


Round Trip Pare, including | 
board on ship in New Orleans, 485 


Southern Pacific Steamships 
L. H. Nutting, Pg sinyictone strane Sie York City 


The “HENSOLDT” 


PRISM BINGCULAR possesses the largent 
Field and Light gathering Powercreated by 
anew Prsmcombination. “Adopted by the 


Leoting Armies anc Soavies of the Warld.” 


a tae eae ag?-F 


SEND FOR DESCRIPTIVE CIRCULAR 


"E rench—German— -Spa nish “ftsian 


sy Val fam 2. fer eed Ble pil nary, hb Pat,» 
TUT Tint ca. le ‘tn nina fifi taal a is as rugye cee 
util pppteniinilenl p, voll bi [oom He es Fe lsy i} 


he _ a] eli, Me epesttiss' & 

capone Pho Method © pater npr oe 
Lodged weil the eli Phi ee weet athens L aur ‘That pee 
fi Healy Go hstmict pes aay 4 lilgis ale mage ter ss ee ae il 


i “APS ate reve a Mi Fi ar . Pa i nm mt wt hm — 
Pe mini Ai al ft i 





|Here's an unfailing Suide to. 





| successful photography ji ami 


Bevery borers thiflertalre— i 

Ga Case. reeursly, aru purer lina ‘ff ull 
S vested. hp enatdes you m grit betiar pic- 
he wil: les waste of muncerinh, (ores 
cortheda oof empeate, teted foomelm, shor 
cut, eeeeet apes, etc Every ttench of 
qelintegaachy we bolbp covered om 

Tha Library of Amateer Phelegrapn 

















grees wepatiol 7? clholtedl 4 lee 
RTs oe pl Tbe es peeealene ee ee oes ” aa ae : 
The A, LIETZ CO., Distributors il en” Sk" ne, et iw wen Pesan 


Fuarrideee theenaEcthoc seal lar" amorioke. | Photo Tent Hook Co.. 
2300 Adame Ave. .Sorantoen, Pa, 


Fiilie. Qi teipes sea of 10 val. derniin nig) pee eecilel ee ey 
BRINGS TT TO YOuL-CET IT NOW 
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A? Sa Commerce St Son Froncico, Colifarnia 





















HEV sOVeL 





Msaywsicicoiw 





Time and tse mar and scar the delbcaie fioiah of pianos, 
china cobineta, dining table, chaira and sil olber varnished 
OF Vegderred surfaces, 






See chet the 
big read 7" ia oe the 
lahel of ihe bottle. 1) it 3 
a thicn feck ir Fell ing 
J a in Chemie. Ay ral if Peau don | gel ' 
89 oy Ce ee dont pet the beet wll ' 
aml ihe onl ait ap debricaring, clemnng, 
- BSL acul jirersittiing Fiat. Try tet 
eontea weorlk for iilirig Being Reb aibe, 
Peper = Files. ihe 5 eas, rile iT dink Amr | 
polishing poses. tobie, shears, proeeniig 
terdsch om micccrd hat hr tut hada 
PRE E orrecn banu cle bovile aml 
ff wml in 1 O1L orl aimee 
3 a? CW beat +2 


Mew ‘Turk (City, 


Sin-One guickiy obliterates time's footprinh and 
renews the few, Oriht fish. No doubt abodt ft. No 
word about ih Shaplt wring Get choth ia cold waler and 
apy afew dropial dine. Oo over turnilure as though 
washing, Then rub with dry cloth. That will make your 
hirnitnee “look like new”. No lerniture pelish on earth 
willdo ss much for ea With werk of os little mower, 











Sth-line contaits go ecid or greece to injore clothing, 
Pa treedtom all varnish @dore 







Household alee, foc. bottle, cies Bos, cing btriat 
sie. cts All etores. 






FREE —Send for teoerous campis ami “the sew war” 
io polish furniture 


| 3-in-One Oil Co.,42up Broadway, New York 


THIS the filte-brer TS Sees nse ett by this fovea, orem pris‘ 
ct Biteeeny necey fie ane atonderd) af oextellence, Hh rh pehih aia 
" te tater icrpiofta Fn n our Haoklet. of Thavtribeel TYE GeLe tm 


oe patel dugeethoin af fring STL ae We Waly bee peel) ft malik wp 





jot Haay 


mepeeet Wik eeected throwg howl the Uist 
HARRISON GRANITE COMPANY 
Room 1311-A, 200 Fifth Ave... New York City 


Li ce Pat al | it F fParmwirTecH 





Latest. 49 Ceage Are, 2 ar rel fais Ht ),, Dervis, (Ss Bast Adee 6 
- | s ST ’ =a ew a lab ot sree by E i La “ LA 
[pi ie: br Ela Teer m4 dls dee Cob ae ay “ ri 27 baat TET te i ‘5 ie ” k Lett et a = is i “ee poe . a bal 
. i . tL re = = 
Pia il [ne =e ray =i Balt miele i depot | wa il , i t i 


For Architects, Meal Eetate 


Bott’ Ss Memorandum Sets sia ananen: Mien, (hwil, 


Mechaniénl, and Electrical Engineers, Doctora, Lawyers, Tourists, Students, etc 


Campriae er gilt-sdee books (25 a4°% in.) 40 popes, bond papers quatnike ruled, ae elegant Pye 
Letent hte rmisiieveilsle- cower, bnethiet litemal, ett pocket fr a redress te rhete, tarda, ete. Will hr ees pocket. Tu 
the edict Geect of ebowt 2 apn-third eoatof solid boon beck, sain quality, Pro, 3125 puombgumied. Pedy 


trfageted it oot mn re oenaemicc 


HENRY J. BOTT, Manufacturer, WATERTOWN, NEW YORK 





SPRATTS | [ares 
Meat Fibrine and Cod Liver Oil | Ce ‘| eee), AL 
Shackletos on iipauccessiul Gash inthe South J | | G EOGR APHIC 


All proce Arctic and Apterctilic eapeditiins tiave _MAGAZ LI [NE 
“ITe—an abhacluie prool i: 


carr SewattT'sé Hises 


ed thir muztnining valite far vipordus work d taste eg 
Sond ninmo for” [he Culture,” whieh con ‘gre. Mma ec i ia 


ising much veliabtie information 


SPRATT'S PATENT, Ltd. The G L 1. LE ae 


Factories ancl Chief Offiees at Nework, N. ZL Company 
Depots at San Francisco, St. Legis, Chicago, tay Fifth Avenue New. iig 


Cieaqiand, ond Montreal, Cenada, 





= 5 a a. r | a = ae 
“Geogr aphic readers may depend upon the integrity of OOF BC VErtilers. 


Read the Royal 


Guarantee— 


Write for the 


Royal Book 





Ta 


Five Importan 









“HE New Model No. 5 Royal comes to you 


New Features of 
with the unconditional guarantee that wt will do es Le 
highest grade work for a longer time at less cet 


upkeep expense than machines usually listed Model 5 
4314 per cent. higher in price ! Two Color Ribbon 


11 ink wit thal anocumerment mrand th trmewmriter dees! Here 
Yoo have fypirwriver iiniea—somciuine yi haye nherer before Back Spacer 
been ible toe hoya. Gi fogrence Comte you toting, inst, ir; == 
if cares pee moucy Tabulator 

With thie hie money mving you deal with an orranization that i 


willity to stake unlimited reasotees on ite Clute and Gn ite machine, Tilting Paper Table 


These ore the powerful facts that have led lore eoneern every- 7 =. | ' ) 
| where—tailroads, iiauranes companies, big corporationea and impor- Hinged Paper Fingers ers 
tant departments of the U.S. Governmertt—ta adopt the Royal, Fo: =>. ae 
| ¢he cane reaeon YOU should at leet investigate it—and by all micons i 





real the detaila of the new inprivyements. - , T) | 
Write today for “‘The Royal Book” “ We = 
Guarantee 


Dee Pe Sees] TT eee | 
re el ee eg] eee ee: iti 
. ubTeres ait he t- 1 











‘un cxttaordinerr book of (ecte shout ty¢ieewrlier serrice—what ft ehenhil be 
whot ii should cout. bow te get the Beet, Gf tells vou whe the Kiyal is ibe 
moots teroewritey of today, beth bn imitind cost ain in ecooome 0! 
operation, wre fh Jal fo gel fee eo 

The Royal sells tor $75, everything included—no extras 

¥ 
! ; * ao nmuifer wt = i are, 
Free Demonstration. 5° ft whem ror oe 
to-denrecetraic a Rovalin poor office iroe of all obliganion, Drop 
i betes to Sew York officr apd you will receiin prompi atieption, 


Royal Typewriter Co., Room &2. Royal Typewriter Bldg., New York 
Heeech Ogee aed Agencies ip al! Principal Cities af the Wort 
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Howell's Systematic Collections of Fine Minerals and Rocks 


Our Washingten School Collections we now in dally wee in 
many homee ae well os schools aod colleges thuicwghout the 
CqRbitiy. 

The atid of MINERALOGY eill be cnt enrremaly fsari- 
rahi when pou lua abhethe apiece al bine 

Sect bere of the LU, 5. Geological Sureer accel Matinee! Musee 
have sided in bie prreparnban of theese collectecie, caanfal atreition 
lawns been given im tree selection im order that thes might. is a 
aeneral way, cowed the fiedet of Mineralogy. 

Collection Ne. 1 containa 20 Blocks ond 20 Minerale 
Collection Mo. % contains 44) NMimrrabs 
Collection We, 3 conteine 4) Mocks 


Wewill send with each of then collections ope eaten 
set of Dopheste Frgments, unlabeled: olao a deserinsive 
fi. pirate tome henak 

The ifs letnleal aOcinee are aed in ec: ar hy ing with 
thet lar Intendeel seertitnene, ried ot will be readily seen lal 
tit 2anrifinih arfrcs | dipiee on the mi iar Bat | make 
ce familie with Ove distin characters ol neck rock ane 
Mo =th 

The — for thane collections have been prepared 
by Mle. FS. Dilber, Geolopiat with the United Stntes Geo. 
lerpaced Sismery Each GICs «(iS jmbeled amet the Colne: 
epi tr neiqerstntcs ail hae i ba Lame task will be faeod on 
the cove? of the core There i is alate daemcrs pol iviny Lit ther 
teat book pointing out the cistinetive chasectetistica 
ot each pecan ono its principe! ees. 

acl collection eqlected with great care, comectly 
laborer, bint A plerers ane ems. eubedutna! fae, & Pine 
rite al ve bei fs eet ee et lcamtragetety, anc aoenGi- 
puued wih on cate eet of Deplicaia Frogmenio, 
tleheed. Price, $2.00. 

Wien writing pease = mre to menton the 
geenber of collectron desirecl 


Howell's Relief Maps and Models are 
the World's Standard. 
Send for catalogue piving fill cheecrpttren 


HOWELL’S MICROCOSM, 


Ai? lvth Street NN. W., WASHINGTON, D.C. 


RECOMMENDATION FOR MEMBERSHIP 


an the 


National Geographic Society 
the Membership Fee fneludes Subscription to the 
National Geographic Magazine 
BLUES | Avriit iia] trerembhereta te Pl U.S S7 CK) mtettim] es retirees! P nieoad., $3518); Canada. 32 SE) hile tiertebershim, 


(V0, Pluss take ttniitances papaile to National Geographic Society, and if at = distance remit be N, ¥ clraft, 
postal ft Gah tae onckes 


Pivase detach wid 6 in blank below ond denid to the Secretary 


To the Secretary, National Geographic Society, 


Sideent ds and A Sd eede Wawel peta 


MH ashington, D. C.: 
i nominale 


Address 


for membership in the Soctety. 
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Hamburg-American Line 
Largest Steamship Company in the Miorrdd 


CRUISES 
Tie I Amirad rang Aumnricam (Lone Ongnated Ocean 
Cruising Twenty-three Years Auge) 









f ‘OR T THE 


BUSY MAN 


EASTER CRUISES 


Cuba, Panama Canal, and Jarmaica 
By the 4. & MOLTKE (124) Tons 


MARCH 26 
§. VICTORIA LUISE 


APRIL 6 


Ay Teeabbee! number ol aceonusiddations acmlable to 
LLAVANA onby on cruise leaving March !6 ond 
Apes) ) TOURISTS at Seathen Hesorts MAY 
Hatt THESE ¢ RUISES AT HAV ANA, 












ii, a T ie 







TWO MEAL CAUISES 
AROUND THE WORLD 
November 12,1912 February 27,1913 

(Fret Mew York) (Prom See Prencisco | 
By the VICTORIA LUTSE, | 1,200 Torme | 
ito DATS’ DURATION EACH CRUSE 
Cost, 3650 up 


lia! Lic Liicg all —— oe Ee pen ee aie mare) wind | and aaah nre 


SUMMER CRUISES 
TO THE LAND OF THE MIDNIGHT SU 
Etat hes delighitul Paes Pt be dunmg « JU NE, JULY, sce 
An UST, trom b fl 4 WHE Hii: dapretian 4on Th dares 
Coat, $62.50 and tip, 


Sptredut exerice, large epeatnahess “*W'pcterie Laise,” 
“Bryer een t, id =, En i” “Feheieor, 
Wh note | bokiets. eb. 


HAMBURG-AMERICAN LINE 
4145 Broadway, Sew York 


1 Br i Tr lmdelpbom Fatiab urge! 
(heceae Sp. Laie 


at Fis jf re 





















Clear, Brilliant Pictures are 
Enjoyed Most 


Clear pictures with boliancy and weep are 
enjoyed trost itastereoplicwn éoteriainment 
In fact, ther are the only pictures worth while. 
With the raf instrument anid some tex 
pensive lantern slides you con Minetrate ariel 
re-tiitorce the verbal descriptions of w Pectin 
Delightful entertainment of various lands fo 
the irienda | Students, or public gatherings i 


per Lt Bide sia | i | 


Band | 


Dause 1 


omb 
Balopticon 
The Perfect Stereopticon 


Don't coms: thie with tore advertised 
siereepticons, Gur Model C Balopticon is 
offically and ierhawrcally per feck—throws 
clear, shatp pichores on the acteeti— me vers 
fn fo oferale—te so simple in construction 
so so strong that it will don a Jifefiegte 
Aimlit can be arrange? tu propect postcards 
Booth i tews, and opacee objects in the orig 


end corors. 


The price of Model C Balopticon is now 
only $25.00. The Opaque Attachment is 
$30.00. 

Fn fer Peer ete? 2 fetary aed Jeerm the min: 
enitcrimintig acl niehes-niking bees cif the Pabopts 


in, Refore poi tery oy Deere, gel a? the facta 


Chet nase, Borde! by oer Agi! @ cantar 
af eterno, @ An afforded pecte 
fe aed, Altona eed, Pa tt ae ahaa, mriieciien 
ADE ‘ar 1, ee ere ud offer soko 
Crane nie 


Rausch €4 ljomb Optical ©. 


t= TORE ee ee te ee | CnC +. oo fae POA eee 


ae id aE Ror_HESTER. NYY. roan Pony 
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IMPORTANT TRAVEL BOOKS 
IMPORTANT TRAVEL BOOKS 


My Adventures Among South Sea Cannibals 


An Acct of the Experiences and Ads entures of a Goyvernmecat Official Amone the 

Natives of Chceonin. Ay DOUGLAS RANNIF. 

The aohir wee for ow) oonsiders tile tet ber od ees th deen jetted? diy the 
CheecHehasrd WePeuore fo look after the interesia of the lutecers re rudbedt froti. che 
Seri bey Subai Taine é De nerritite of hie adiieniores durin hie wurkotila woPieee Pele 
mare hee tictiqn then actual fort [iis cbeaeriitions i. bilies Ler, She. anil 
relisttenm ore gor pbite-atly fala 

With 319 Mustrations onda Map, Demy Sou. £3250 not 


The Tailed Head-Hunters of Nigeria 

An Account of an Official’s Seven ¥c-o" Experiences in the Pagan Bolt af Northern 
Wig char aful a Description of the Manners, Habits. ond) Cimtonis of Somme of the 
Motive Tribes, By Major A_J.N, TREMEARNE, A.B, (Canta, F.K.G5. FRA 

For the @moiier fart of ten pears Mahor Tienteare ee Peed in Wet Airis firet me a 
mite; thro nae jrelice odtcey rd eocheerqibenil? io palities| anid dickiewil Mitwmecis, | 
ind tn consnquesce hia 6 wide wirw of Weul Airless alleles 

With 78 flfustrations anda Map, Deny vo. $3.50 net 


Among the Eskimos of Labrador 


A Heoord of Five Years’ Close lotereourss with the Eakleno Tribes of Labrador. 
By 5. K. HUTTON, M.8.,; ChB, VICT, 
iat ait pee nee writen from the eddies tooveber's jetiat of riew. for lke Hered lis 
Gy contact with the Relctmoe for fre peire. whirl chu | ame To lire a. arrini etic wu 
dertucting of thee very Lhongdhts nod desires ie alte) many dite the-witr places 
rnd his es ee oothees ice melee were Truitt ivf ihaich ciurho MWiormlineg 


Wa 47 Niustrafiens anda Map. uw, ClatéA, Gilt Ton, £3.50 nes 


Through Timbuctu and Across the Great Sahara 
An Account of an Adventurcus Journey of Exploration from Shera Leane to the Seurce 
of the Mignr, Following lis Couree tothe Bead at Gan and Thetes Acros the Cirent 

Sabere to A lweiern, By Captem A. H.W. HAYWOOD, FRG. Ss. 

CEU Aaya se ttierestiog dencriptions «f Stuirie, itotabhy the wetted Tunpees 
HOdot ples aed hike contimente on, animal and VERGO de life of the Sa inca nnd the aller 
Hattie trumereod, figether with lle iw 6 Pere Wile lies. title onlin) reuiling 

Wiad #5 fifwatratians write a ep, Cherny fee FI.40 wae 


| J.B. LIPPINCOTT COMPANY ===, 








- JAPAN, WMarch 27, Sesmentver 77 
EGYPT, PALESTINE, Aural 10. Jue 15 
SPRING TOURS TO EUROPE, April ja. 
May 1B: Specialty, Spin and aagies throughs 
Feentes od. T cainaniee 
SUMMER TOURS, May 24, Jome BL 1, La, 
20, 2S TT Pe ele Se if, 4: 
Avupruat : Specialty, Plt e yr, Sweodinn, 
ueeia, Oeitioh [ales 
AROUND THE WORLD, September 27, WY 
Aioweniber lo, ; d fiatly 
ALGERIA, EGYPT, and PALESTINE 


January anc Pebraary, 119 


Motor Tours for Private Parties 


H.W. DUNNING & Co., 
108 Cecgregational Building, BOSTON, MASS. 





- -OTC 
ITALY — EGYPT —INDEA 
ROG Ta Sw See) LOOcurerS Sen 
BOSH WHESEELLES Ciimisey Lac. Alay 
DATE ULL Ce BATE lei ted jk 
MPS TEAL os Pi, ek ee a 
ECE Curia 

Miron Ae Peettbens giomeichew pase 
“Whi ii Seri Posie & bk) etd fa em ik 


DELRIGES & Cl, diemarl ay 


eh EE Ree . a 






























if You are | 
interested in 
TREES or 
WOODS .-. 
CMLL ide nrhaemieril 
in National Geo. | 
iriphic Maga. 
ting, Wal, XX, 
Aos. 3-8, and 
Vol. AXTi, Wo, S, 
cet Writer ious, Ve 
will send vou f 
sample pene atal | 
Mustratwe soncimens af woods that will surpriee yon 


ROMEYN B. MOUGH CO, (oepe.1) Lowville, N.Y. | 
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4eN0 To | | 
H. J, RETCHAM, General Agent 
GREAT EASTERN RAILWAY OF EXOGCLAND 
“61 3% Brosdway, New York 
tne illustrated foldercenctbing CATHEDRAL ROUTE, 
Posies of the Piloriis: Fares, Dicksci end Tennmrran dis 
tocte; ole HAS WICH ROUTE in the CONTINENT 
VIA HOOK OF HOLLAND (ROYAL MAIL ROUTE), 
Torbine SH epimers, Wireless Tealegreglry. and Seu baru 
Signalling; alo wie MAR WICH ancl ANTWERP, 

















TOUR THE WORLD 


UNDERWOOD & UNDERWOOD © 











Powertul Efieient Lanterns 


The Simplest and Most Effective Dissolying Stereopticons 


FL 





<a i 






ips T OLLECTION | a roe, 
Lege + HE WOES i 


Trerkeiett Pireecqae i {ee eke 


A Complete Rental Syatem of Travelogue Tours and Religious Lectures (with manuscript, 


prepared by Professional Lecturers. 


Finest Equiprnent tor Min beter High-Grade Lantern Slides from your own Negatives of our 
For Information Address Dept. Ms, 


own Great Collection of 250,00M) Subjects. 


UNDERWOOD & UNDERWOOD, 12-14 West 37th St, New York 








ARCTIC HUNTING 


For charter, SHIP, bolly «quipped, especially 
built for iee-werk, for one or more months 
ePiis= i 


GREENLAND, SPITZBERGEN 
or FRANZ JOSEF’S LAND 
waters; will accommodate party of five to fit- 
teen. Polar bear, reindeer, fox, seal, walroe, 


Arctic birds, ishing. 


ARCTIC 
1004 Oliver Building, Boston 


HOMER A. ROGERS 


will take «a emall party of young men, cighteen 
to twenty yeart of age, for a summers 


MOUNTAINEERING 
i — 
SWITZERLAND 
and the adjalnitig Alps. For further 
information address 


HOME A. ROGERS, Parkdale, Oregon 














70 Spring and Summer Totirs 


foal pertie af the Comiinent comare sing ‘Touts of 


| dwt pie tar Tonre!) and Tong and Shou Wists ! 
| Tears mcr miepectal werigy wl sit lar ices, Ag euplers 


reer F Ts a eehortini vio he Soe Leva peed an 


| orth A‘in nth irs 


Special snunciaii Sun and Russia Tou Spain and 


Morpoco Tour, Summer Tour to the Orient. 


JAPAN IN CHERRY BLOSSOM re bah 
Toe leave Mate & ~ r AROUND THE WORLD 5 Ti 
Chit, Siena ie imi, et phicea April id 


THOS. COOK & SON 


Mew York: 245 Broadway, 264 Filth Ave. 


Wii Phe PHILS ci! ri L | Aili ik PLCS 
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1p AA iia BUT TILEes! Tobi STi 


Cooke's Traveleri Biss are Chncel, Aull (bv er thie World 
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1 fall Pe furneiicn from 
intermothonal Stenping Car 
Co., dooere! Agents 


Poe Were =k 


“Mention the Geographic—tIt identifies you.” 






yo TR éfg custom- 
ers—the ones 
whose business 1s your 
prize and pride—prob- 
ably use Old Harmp- 
shire Bond Stationery. 
See if they don't, 


they do not—uall the 
nore reason why vou 


should use 





“Geopraphic readers may depend upon 


| NHERE are still 
a tew large insti- 
| tutions that do not 
eoncern themselves 
enough about their 
stationery, Just as 
there are ng houses 
that don’t beheve in 
advertising—vet. 
Old Hampshire 
Bond is the best and 
cheapest advertising 
you can do. A stock 
of it is an fnvesiment 
—not an overhead 


EX pense. 


es, 
a 


fe ons 
(Earmushi i. 


fs 


\ Bond: A 


ait 





Vo ' should see the 


Old Hampshire 
Bond Book of Speci- 
mens. It shows 2 wide 
selection of letterheads 
and business forms, 
One stvle of printing, 
lithographing or en- 
fruving, on white or 
one of the fourteen 
colors of Old Hamp- 
shire Bond, 1s sire to 
exactly express the 
lceling-tone you desire 
for your business, 


Write for it under your 
present letterbend, 


Hampshire Paper 
Company 


chon if f rite. Fa ny 
Avarsachucertt: 


Tae ealy Paper meters in 
muita Soe arpa 


fhe ort 


Pe eee ee if 


the integrity of our advertisers.” 
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SUPERIOR Merit is invariably 


recognized, 


Not only the United States but every foreign 
country as well, has adopted the Steinway 
Piano as its leader and has made it the favorite 
instrument. The Steinway has eamed_ this 
premier position through its supreme qualities 
of tone and workmanship. 


The life of a Steinway so far 
exceeds that of any other make 
that every used Steinway is 
eagerly sought for and gen- 
erally brings a higher price 
than any other new piano. 
The name of fhe Steinway dealer 
nearest pou, fopether with tlustrofed 


ieraiure, will be sent upon request 
and mention of tis magarine. 


STEINWAY & SONS 
STEINWAY HALL 

107 and 109 East 14th Street 

New York 


Sabeay Express Station io! fhe Door 


“Mention the Geographic—It identifies you," 
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ARTISTIC GRANITE MEMORIALS 


DIRECT FROM OUARRY TO CEMETERY 
MALSOLELIMA, MONUMENTS, STATUARY 
Emnpptogring Pee moe ake leidl cre a Ihe feebe aiGlisted with thie industry, with 


oor manilactoog Recibitoee anal feb hee pear eepinenee, we are shis to erect 
conn plete, ik re pert inf the Lon. artistic smerpcroats wt fest const, 


McDONNELL & SONS 
: Marr Slee f Hice- Estalslinhmed Fy a natn Choe y 
ire: a Vises art fciker A48-860 Main St. Bofalo, The Cheallart, toelianapolie. dnl 
ey Ka Whee Prevent Pelremh be, ot Pepe ngnie. hin Chmrries enol Weerks: Boor, V't SEND FOR ILLUSTRATED WOOKRLET 





Rensselaer bisa ius 
Polytechnic 
on ge Institute 


Cera to titel! Pngineetiag (CQ. EL), Mechadical Ein 
Gimeertng | HE.) Bleceripal Eag ieee iE, 6. +; md 
focmern | beemce ia, Mi. Ales Spemial didi ce 

ommend daw Chemical. Miyescel., Pivivrical, ite 
Ghutles! aici Materialia Tening | aherusiocries 

far camleque amd [bitrate peyepeliets sleep 
wink of giudiates ond spuderia amb ties oP Peale 
find CEieae, pepe ly bee 


JOHN F. NUGENT, Registrar, 


SET SS > 


TRAVEL LECTURES 
BY THE WORLD'S MOST FAMOUS 
EXPLORERS AND TRAVELERS 
for Clubs A. So. America 

ma Po Wee Panama 
enka ea he 

nF Tripoli 

or Public , turcee 

Lectures “abet Cuba, etc. 


| 


Cocngiete Liat of Lester an Appiration 
Our Magesine, “The Bulletin," Seat Pree 


The J. B. Pond Lyceum Bureau 
Established 1873 by Maj. J. B, Pond 
METROPOLITAN LIFE BulloinG 2° New Yore 
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You Can’t Beat It 
Anywhere 


As a stimulant for vour business, nothing does 
so much good as a well-printed booklet or 
catalog. We consider it a pleasure to estimate 


| Judd & Detweiler, Inc. 
47()422 Eleventh Street NL W. 


Printing Washington, D. C. 


“Geographic readers may depend upon the integnty of our advertisers, — 
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c THE HOUSE OF TRATES (4 THE SAHARA i ae 


SPECIAL ARRANGEMENT FOR 
FRAMED PICTURES 


Hceteruling te many requests for ces a Tht 
Fitter of Prawer” ond “The Falmns” artistically 
fran! wand ready for hongimng, we are glad to 
sriiciines that arrangenienis hawe bees donpleied 


to anpply a Tied niMmber IrEme|ed ural Hiibéhed 
mn perfect hannicny with the subjects, a citehal 
dlectlin of the mouhling having been nine ane 
the best French giass weed, Price $3.00 eoch, ex 


pre Collect 





THE PALMS 


a1 mT Ti 
this wonderfull, 
hoi pried im 8 melt 
Wr artist-procd board, unfolded, elm 


A cngane "7 
the (creat Satta can be 


7x (8 inches, 66 cents euch, pet perd 


FANORAMA OF THE CANADIAN ROCKIES 


a i J | F 
imPoiniie fo thom hice imma ed Pret irs 


i Winking htt ge WAG fel Dome 


This spelen 114 Panataita of Ma yW-oove rics (ah bce, 
Prana mort) tee Tae thie Tar velies = ooadaritan 
phobegraph ever Laxen, mm ikes a beattritel framed 
criecten te or fries: 9 feet long by 6 ththes high i, 
lititerd edit on heiryy urtiat-proof board, an- 


Hdl penile for Drier, =0 cent ech, pal 


THE PALMS 


A special elition of thic beautiful scene, 10 
tepical of the Onent, prodweed on heavy artis- 
froct mioided: soe Tol} ws inches 


pre Es | 
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UP-TO-DATE MAP OF MEXICO 

Tho Society's map of Mexien, poblishes! 
Loins poraiiinn ) 
the mont complete 
ip of that country to bg 


el mene 


ct 


late i 
igi, giving the rotites and els 

arvil pet tate teter 
had Executed in 


Pestpuid, so ces 


i 108 
Fue I 


ite cnlacsd, tire 


aTIONAL (rpopmeewic Soc, 


WW aSHierpos, Dos 


Pienen sera! me coplea af 


The Hourof Prver ff Frere 
7 oT 


The Palma 1 Unirameil 
Puncearne cof the Conadian Bockles, 


Mab of Mesice 

Gor which 1 enclose herewith  .@.__inptlars,. 
[a = 
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Crrv ann State. 

























OLD weather brings 
trouble to the car owner 
—trouble in. the form of 

freezing water which may he 

remedied by the use of denatured 
alcohol, trouble in the form of con- 
realed lubricants which may be remedied 
by the use of Texaco Motor Onl. | 





Texaco Nlotor Oil absolutely will not congeal at any temperarure 
cown to zero, We puarantee this. 

‘Take your car out an the coldest day, Te will crank ecooily and your. moter 
will deliver ite full power becwuse it will get perfect lubrication if you are 
wing Desate Matar C4], 


You will find that yeu w/eeapr pet pertect aan ehh when youd wae Tare 


There are thret neuen why “ATI troy blew jue te carbon ceposts ure elernit 
nated, “Dhe highest bybricating quality has been ubtained after cxhouetive anil 
thareugl teats, Lustly, oo has heen aid, Pees Mfotor Obl shows op oboe 


hut re zero cold: tent, 

Teearo Motor Of) iaseld in one and fire ral 
lon cone by all pod sop ,.*y shops and pirages 
au’ rite for boklet, “About Miter Lubrien 


tian,” that tells Py bbott proper lubrication. 


Addrem Dept. Ay 11 Battery PL, N, Y. City. 


THE TEXAS COMPANY 
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BIRD’S-EYE VIEWS 











Hk FINE Birn's-eve Virw of the Panama 
eer) Canal in full color, which forms the Sup- 
Fe! plement to this issue of the NATIONAL 
Figae) GEOGRAPHIC MAGAZINE, is one of many 
24] works of this character that have been ex- 

ecuted at our plant, 

Other notable ones that we have made are Niagara 
Falls; Ningara Gorge, City and Harbor of Havana, 
Hotel Clifton, and Niagara Falls, Mauch Chunk, Florida. 
Others have been made in one color. 

[nm addition we have made many combination bird's-eye 
and wax engraved maps in colar, Many features of these 
maps can be revised readily, as changes or extensions occur 
from time to time, so that the map can be kept up ta date 
at slight expense. 

These various bird's-cyes have been used by railroads, 
steamship lines, electric railroads, resorts, hotels, land 
companies, manufacturing plants, and publishers. 

Parties having. business enterprises or publishing propo- 
sitions Where byri's-eve views are indicated, on writing us 
will be fully advised as to best method of handling’ the 
work, the approximate Cost, and shown specimens, 

We do a-general printing business, including Writing, 
Designing, Engraving, Printing, and Binding. 


Tue Mattriews-Nortate Works 


Nirw York BUFFALO CLEVELAND 














You’ve listened to Razor 
Arguments Now listen 
to a Lather Argument 


No matter how keen your razor 
may be, the comfort of your shave 


is incomplete. without the dest, 


lather. 


COLGATE’S 
SHAVING CATHER 
STICK - POWDER - CREAM 


is the best. lather—whichever method 
you preter: 
—hecause it softens the beard while 
being worked up with the brish—no 
mussy “rubbing in'’ with the fingers is 
necessary, 
because it docs not “‘smart’’ the face, 
due to its notable freedom from uncom- 
bined alkali, 
—because it is antiseptic, a-safe lather 
for your tse. 
Whichever your choice—Stick Powder 
or Cream—Colgate's Shaving Lather is 
lasting and luxurtous—softening, 
soothing and sanitary. 

Priad sxe of Steck, Poweler 


or Cream scot for 4 centr. 


COLGATE & CO. 
Dept. 66, 109 FULTON ST., SEW YORK 


fgeers af Conuerrs Jieegueet Jilet Seg 
atures, ote, Pe Arp 





 FRESS Of JUOD & DETWEILER, fac WASHINGTON, 0. C. 
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